WORLD INTELLBCTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification : 

C07D 213/82, 241/44, 215/48, 261/18, 
277/68, 239/74, 333/38, 401/12, 401/14, 
4m2, 213/81, A61K 3^44, 31/47, 
31/495 



Al 



(11) International Publication Number: WO 00/D7991 

(43) International Publication Date: . 17 ra>ruaiy 2000 (17.02.00) 



(21) IntemationaJ Application Number: PCT/GB99/02489 

(22) International FOIng Date: 29 July 1999 (29.07.99) 



(30) Priority Data: 
9816838.8 
9824939.4 



4 August 1998 (04.08.98) GB 
13 November 1998 (13.1 1.98) GB 



(71) Applicant (for all designated States except US): ZENECA 

LIMITED [GB/GB]; 15 Stanhope Gate, London WIY 6LN 
(GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BROWN, Dearg, Suther- 
land [GB/GB^, Alderley Park, Macclesfiekl, Ghcshim SKIO 
4TG (GB). BROWN. George, Robert [GB/GB]; Alderley 
Parte. Macclesfield. Cheshire SKIO 4TG (GB). 



(74) 



TAIT, Brian. Steele; AsUa Zeneca PLC. Global 
Intellectual Property. Mereside. Alderley Park, Macclesfield, 
Cheshire SKIO 4TG (GB). 



(81) Designated States: AE, AL, AM. AT, AU, AZ. BA, BB, BG. 
BR, BY, CA, CH. CN. CU. CZ. DE, DK. EE, ES, n. GB, 
GD. GE. GH. GM, HR, HU. ID, IL, IN, IS. JP, KE, KG, 
KP. KR. KZ. LC, LK. LR, LS. LT. LU, LV. MD, MG. MK, 
MN. MW, MX, NO, NZ. PL. PT. RO. RU. SD. SE. SG. SI. 
SK, SL, TJ. TM, TR, TT. UA. UG. US. UZ, VN. YU, ZA. 
ZW, ARIPO patent (GH. GM. KE, LS. MW, SD. SL, SZ, 
UG. ZW). Eurasian patent (AM. AZ, BY. KG. ICZ. MD. 
RU. TJ, TM), European patent (AT, BE, CH, CY. DE, DK, 
ES. FI. FR, GB. GR. IE. IT. LU. MC. NL. PT. SE). OAPI 
patent (BF. BJ, CF, CG, CI, CM, GA. GN, GW, ML, MR, 
NE, SN, TD, TO). 



Published 

With international search report. 



RECEIVED 

2 1 juN m 



00 

m 
2? 



(54) TlUe: AMIDE DERIVATIVES USEFUL AS INHIBITORS OF THE PRODUCTION OF CYTOKINES 



(i) 




GO 
O 

o 

■< 



(57) Abstract 



The invention concerns amide derivatives of formula (I) wherein R3 is (l-6C)alkyl or halogeno; Q* is hcteroaiyl which is optionally 
substituted with I, 2. 3. or 4 substifeents such as hydroxy, halogeno, o-ifluoromethyl. (l-6C)alkyl, (l-6C)alkoxy, hydroxy-(l-^)alkyl. 
(l-6C)alkoxy-<l-^C)alkyI, hydroxy-(2"6C)alkoxy. amino-<2-6C)alkylamino. N-(l-6C)alkyl-(l-6C)alkylamino-(2-6C)alkylamino. aiyl. 
heteroaiyl and heterocyclyl; p is 0-2 and R^ is a substituent such as hydroxy and halogeno; q is 0-4; and ^ includes optionally substituted 
aiyl, cycloalkyl, heteroaiyl and heterocyclyl; or pharmaceutically-acceptable salts or in vivtMjIeavable esters thereof; processes for their 
preparation, pharmaceuticai compositions containing them and their use in the treatment of diseases or medical conditions mediated by 
cytokines. 
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AMIDE DERIVATIVES USEFUL AS WHIBrrORS OF THE PRODUCTION OF CYTOKINES 

This invention concerns certain amide derivatives which are useful as inhibitors of 
cytokine mediated disease. The invention also concerns processes for the manufacture of the 
5 amide derivatives of the invention, pharmaceutical compositions containing them and their 
use in therapeutic methods, for example by virtue of inhibition of cytokine mediated disease. 

The amide derivatives disclosed in the present invention are inhibitors of the 
production of cytokines such as Tumour Necrosis Factor (hereinafter TNF), for example 
TNFa, and various members of the interieukin (hereinafter IL) family, for example IL-1, IL-6 
10 and IL-8. Accordingly the compounds of the invention will be useful in the treatment of 
diseases or medical conditions in which excessive production of cytokines occurs, for 
example excessive production of TNFa or IL-1 . It is known that cytokines are produced by a 
wide variety of cells such as monocytes and macrophages and that they give rise to a variety 
of physiological effects which are believed to be important in disease or medical conditions 
15 such as mflammation and immunoregulation. For example, TNFa and IL-1 have been 
implicated in the cell signalling cascade which is believed to contribute to the pathology of 
disease states such as inflammatory and allergic diseases and cytokine-induced toxicity. It is 
also known that, in certain cellular systems, TNFa production precedes and mediates the 
production of other cytokines such as IL-1 . 
20 Abnomal levels of cytokines have also been implicated in, for example, the 

production of physiologically-active eicosanoids such as the prostaglandins and leukotrienes, 
the stimulation of the release of proteolytic enzymes such as coUagenase, the activation of the 
immune system, for example by stimulation of T-helper cells, the activation of osteoclast 
activity leading to the resorption of calcium, the stimulation of the release of proteoglycans 
25 from, for example, cartilage, the stimulation of cell proliferation and to angiogenesis. 

Cytokines are also believed to be implicated in the production and development of 
disease states such as inflammatory and allergic diseases, for example inflammation of the 
joints (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the 
gastrointestinal tract (especially inflammatory bowel disease, ulcerative colitis, Crohn's 
30 disease and gastritis), skin disease (especially psoriasis, eczema and dermatitis) and 
respiratory disease (especially asthma, bronchitis, allergic rfiinitis and aduh respiratory 
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- such as the cytokines,'for example TNFa and IL^l . It is known that p38 kinase 

phosphorylates certain intracellular proteins which are involved in the cascade of enzymatic 
steps which leads to the biosynthesis and excretion of cytokines such as TNFa and IL-1 . 
Known inhibitors of p38 kinase have been reviewed by G J Hanson in Expert Opinions nn 
5 Therapeutic Patents, 1997, 7, 729-733. p38 kinase is known to exist in isoforms identified as 
p38a and p38p. 

It is known from J. Med. Chem.. 1996, 39, 3343-3356, that certain benzamide 
derivatives can upregulate the expression of the low density lipoprotein (LDL) receptor m 
human hepatocyte cells. The disclosed compounds included two pyridinecarboxamide 
10 derivatives, namely N-[5-(3-cyclohexylpropionamido)-2-methylphenyl]pyridine- 

3- carboxamide and N-[5-(3-cyclohexylpropionamido)-2-methylphenyI]pyridine- 

4- carboxamide. 

The compounds disclosed in the present invention are inhibitors of the production of 
> : cytokines such as TNF, in particular of TNFa, and various interleukins, in particular IL-1. 
15 According to one aspect of the present invention there is provided an amide derivative 

of the Fomiula I 



(CH2),-Q' I 
wherein is (l-6C)alkyl or halogeno; 

Q' is heteroaryl which is optionally substituted with 1, 2, 3 or 4 substituents selected from 
20 hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, 
formyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)allcynyl, (l-6C)aIkoxy, (l-3C)alkylenedioxy, 
(l-6C)alkylthio, (l-6C)alkylsiUphinyl, (l-6C)aIkylsiUphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, H-(l-6C)alkylcarbamoyl, 
EN-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (l-6C)alkanoylamino, 
25 N-(l-6C)aIkylsulphamoyl, N,N-di-[(l-6C)alkyl]suIphamoyl, (l-6C)alkanesulphonylamino, 
N-( 1 -6C)alkyl-( I -6C)alkanesulphonylamino, halogeno-( 1 -6C)alkyl, hydroxy-( 1 -6C)alkyl, 
(l-6C)alkoxy-(l-6C)alkyI, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino- 
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„.u„««„ui.fiOalkvl,N-(l-6C)alkylcarbainoyKl-6C)alkyl, 

n fir^alkoxy-(2-6C)alkoxy, cyan(Kl-6C)alkoxy. carboxy-(l-6C)alkoxy, 

! IvHl 6C)alkoxy carbamoyKl-6C)alkoxy.N.(l-6C)alkylcarbamoyl- 
5 (l-6C)alkoxycarbonyl-(l-6C)alkoxy,caru ^r^koxv 

^6C)alkoxy.^iN-dK(l-6C)alkyl]carbamoyH 
0.6cUyl-ino-(2-6C)alkoxy.^ 

,nnri6C)alkylamino.carboxy<l-6C)alkylaminp,(l-6C)alkox^ 
cyano-(l-6C)alkylam K-(l-6C)alkylcarbaxnoyKl-6C)alkylarmno. 
,0 a-6C)alkylamino. carbamoyKl-6C)alkylammo, d ^1 

, ■ « ri firWkvlamino-(2-6C)alkaiioylamino,di-[(l-6t.)alKyijaimnu 
ammo-(2-6C)alkanoylamino,(l-6C)alkyiamino(.^ ; 

• , «rvl n 6Qalkyl aryl-(l-6C)alkoxy, aryloxy, arylamino. 
o< n finalkanoylam no. aryl, aryKi-ov.;aiKyi, <uyi\ j , . 

J,oaryK.-6C)aM,l>=.eroaryloxy.he«™ryKl-6C)alkoxy,«^^ 
heteroaryl (1 ) .,^H,.6C)dkytamtao.li-(l-«C>lkyl-h«™^'- 
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(l-6e)alkyl/heterocyclyloxy;hfetfer6cydyl-(l-=6C)a^^^ 
heterocyclylamino,heterocyclyl-(I-6Qalkylanuno,.N-(l-6C)alkyl-he 
(l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 
N-heterocyclylsulphamoyl and heterocyclyl-(2-6C)alkanoylamino, 
5 and wherein any of the substituents on Q' defined hereinbefore which comprise a CHj group 
which is attached to 2 carbon atoms or a CHj group which is ^ched to a carbon atom may 
optionally bear on each said CHj or CHj group a substituent selected from hydroxy, amino, 
(l-6C)alkoxy, (l-6C)aIkylamino, di-[(l-6C)alkyl]amino and heterocyclyl; 
and wherein any aiyl, heteroaryl or heterocyclyl group in a substituent on Q' may optionally 
10 bear 1 or 2 substituents selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, 
(l-6C)alkoxycarbonyl,N-(l-6C)alkylcarbariioyl,N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl, 
hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)aIkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl. 
* (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, aiyl and aryl-(l-6C)alkyl; 
15 RMs hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, 
(l-6C)alkoxycarbonyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)aIkynyl, (l-6C)alkoxy, 
(l-6C)alkylamino or di-[(l -6C)alkyl]amino; 
p is 0, 1 or 2; 
q is 0, 1,2, 3 or 4; and 
20 is aryl, aryl-(l -6C)alkoxy, aryloxy, aiylamino, N-(l-6C)alkyl-arylamino, aryl- 

(l-6C)alkylamino, N-(l-6C)alkyl-aryl-(l-6C)alkylamino, aroylamino, arylsulphonylamino, 
N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, cycloalkyl, heteroaryl, heteroaryloxy, 
heteroaryl-(l-6C)alkoxy, heteroarylamino, N-(l-6C)aIkyl-heteroarylamino, heteroaryl- 
(l-6C)alkylamino,N-(l-6C)alkyl-heteroaryl-(l-6C)alkylanuno,heteroarylcarbonylamino, 
25 heteroarylsulphonylamino, N-heteroarylsulphamoyl, heteroaryI-(2-6C)alkanoylamino, 

heterocyclyl, heterocyclyloxy, heterocycIyl-(l-6C)alkoxy, heterocyclylamino, N-(I-6C)alkyl- 
heterocyclylamino, heterocyclyl-( 1 -6C)alkylamino, N-( 1 -6C)alkyl-heterocyclyl- 
(l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, ' 
N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoyIamino and is optionally 
30 substituted with 1, 2, 3 or 4 substituents selected from hydroxy, halogeno, trifluoromethyl, 
cyano, mercapto, nitro, amino, carboxy, carbamoyl, formyl, (l-6C)alkyl, (2-6C)alkenyl, 



<WO_0007»1A1J_> 



PCT/GB99/02489 

WO 00/07991 



• 6 



C2 6C)al^nyWl-6W 

(2.6G)alkyny . t ; Hi.rn.6Qaikyllamino. (1.6C)alkoxycarbonyl. 

n-6C)alkylsuipnonyi,u-"W"-^ • 

7«C)*anoy.oxy, (,^k»oyU^o,B-(.- W-'P^V'. 

(l^)dkan=sulphonylam.no>log«.<Kl-6C)allcyl,liym ,, 
, 6C alky, ey»o-(.-6C)aI,cy..ami„o.0.6C)alMXl W-n»-0». 
(l-6C)aiKyi.cya» ^ ,„ fir,»ikvl a-6C>alkoxycarbonyKl-6C>lky'' 

di.((l-6C)alkyllamino-(l-6C)alkyl. «rboxy-(l-6C)alkyl, 0 61., 

1. ™i (1 fiCtalkyl N-<l-6C)alkylcaibamoyl-(l-6C)alkyl. . 
«rt»«yHl-6C)*l. m ^„,eno-(2-6C)alkoxy, hydroxy-(2-6C)alk<«y, 

" ,v ™ « liOalkow tyaiio<l-6C)alkoxy, carboxy-(l-«C)alkoxy, 
, (,.«>lkoxy-(2-6C)alkoxy,cyan I > . .clalkoxy N-(l-6C)alkylcarbamoyl- 
(,^„xycartony.-(l-«C)alkoxy,oart«moyHl-6C)alkoxy.N( ) J 

Uw,EH^4(lWl«*»oyH.-6C)*xy,a»™o-(2-^^^^^^ 

,.,cUlan.i»K2-6C,att»xy.<U.tt.-6C)a.ky>«^^^^^^^ 

Ica1^,a..no,hyd™xy.2^C)a.ky,a.in„.,.-^^^^ 

„,,6C)alkylan»no.ca,boxy<,-6C)alkyl.mino,(l-6C)a)koxyoarb<».yl- 

:riZt,c.-oyK..C).ky,a^.H<->*'^^^^^^ 
Li-l(^6C)a.kynca,ba.oy«^6C>.kyla„uno.a«ino^-6C)aUcy^^^ 

™y.ar™no.(2-6C)a,kyla.i„o,dH0-6C)alky.lamm^^^^ 

SSloy>a„.:o,Mroxy-a-«)-a"oy,a.>no.W^^^^ 
!,J<^6C,a>ka„oyla..o,ca..ox,<2-6C)a.ka,»,U«^o,(,^^^^ 

.«a™no.ca..an,oyK^6C)a.ka„oy'--H^^ 
,„ 2 6«i™ino,NJJ.6i4(.-6C,alky.lc.rbamoyH2-6C)a.ka„o,^^^ 
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(2-6e)alkanoylaminoraiylraiyl^Cl-«e)alkyi; aryl-(l-6C)alkoxy, aiyloxy, aiylamino, 
N-(l-6C)aIkyl-aryIamino,aryl-(l^C)alMamino,H-(l-6C)alkyl-aryI-(l-6C)alkyl^^^ 
aroylamino, aiylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamin6, heteroaryl, 
heteroaryl-(l-6C)alkyl, heteroaiyloxy, heteroaryl-(l-6C)aIkoxy, heteroarylamino. 
5 N-(l-6C)alkyl-heteroarylamino, heteroaryl-(l-6C)alkylaniino, N-(l-6C)alkyl-heteroaryI- 
(l-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 
N-heteroarylsulphamoyl, heteroaiyl-(2-6C)alkanoyIamino, heterocyclyl, heterocyclyl- 
(l-6C)aIkyl. heterocyclyloxy, heterocyclyl-(1.6C)alkoxy, heterocyclylamino, N-(l-6C)aIkyl- 
heterocyclylamino. heterocyclyI-(l-6C)alkyIamino, N.(l-6C)alkyl-heterocyclyl- 
10 (l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 
N-heterocyclylsulphamoyl and heterocycIyl-(2-6C)alkanoylamino, 
and wherein any of the substituents on defined hereinbefore which comprise a CHj group 
which is attached to 2 carbon atoms or a CHj group which is attached to a carbon atom may 
, optionally bear on each said CHj or CH, group a substituent selected from hydroxy, amino. 
15 (l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino and heterocyclyl; 

and wherein any aryl, heteroaryl or heterocyclyl group in a substituent on may optionally 
bear 1 or 2 substituents selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, 
(l-6C)alkoxycarbonyl,N-(l-6C)alkylcarbamoyl,N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6G)alkanoyl, amino, (1 -6C)alkylamino, di.[(l-6C)alkyl]amino, halogeno-(l-6C)alkyl, 
20 hydroxy.(l-6C)alkyl, (l-6C)alkoxy.(l-6C)alkyl, cyano-(1.6C)alkyl, amino-(l-6C)alkyl, 
(l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(1.6C)alkyl, aryl and aryl-(1.6C)alkyl; 
or a pharmaceutically-acceptable salt or in-vivo -cleavahle ester thereof; 
except that N-[5-(3-cyclohexylpropionamido>2-methylphenyl]pyridme-3-carboxamide and 
N-[5-(3-cyclohexylpropionamido)-2-methylphenyl]pyridine-4-carboxamide are excluded. 

25 According to a further aspect ofthe invention there is provided a compound of the 

Formula I 

wherein is (l-6C)alkyl or halogeno; 

Q' is heteroaryl which is optionally substituted with 1, 2, 3 or 4 substituents selected from 
hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, 
30 formyl, (1.6C)alkyl, (2-6C)alkenyl. (2-6C)alkynyl, (l-6C)alkoxy, (l-3C)alkylenedioxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
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dK(1.6C)aUcyijam v ^ ^^^^^^^^^^^ n..60alkanoyloxy. (l-6C)alkanoylammo, 

5 (i-6L)aiKoxy u " / . . /i Ar^^.lWl fl.6Qalkoxycarbonyl- 

(l-acWLcaro" ''^ „ n firtalkcKv hydtoxy-(2-60alkojiy, 

n6a«lkoxy-(2-«C)alkoxy,cyan<Kl-6C)aUcoxy,oarboxy-(l-6C)alkoxy, 

(,^)alkoxy ( ) <„bamoyHl-«C)alkoxy,l!-<l-6C)alkylcaAamoyl. 

,.6C)a.kox,,HJi--H(l-6C)*ll«bamoyHl-6C)alkoxy.a™.a,P^^^^^^ 

UU>«»i"0.p^C).Bcoxy.dKa Wlamin«-a-^» 

h,.,oxy^-6C)*.an.ino, 0-<^oxy<2^C)al>.U™no, 

„„n6QaWa«dno,carix>xy-(l-6QalkyianuBO.(l-6C)alkoxy«^^^^ 
cyano-(l-6C)alkylam . N^i^)alkyl«rt>amoyKl-«;)alkylammo, 
IS (l^C)alkyliiinmo,MrbamoyHl-6C)alkylammo,EH' ' , 

K N^K(.-6C)alkyn-WyKI-6C)a.ky1anUno, »ino-(2^).ncy>— . 

,1.6C)alkyb«mo,H<^6C>lkyl-ammo<2^C)alkylan„no.N<.-^^^^^^^ 
^l!,2.6C;ka„oy>a™.»,ca^^^^ 

U)aU»oy.a™ino. UJi-dH(.-6C)a.kyncarb»oyH2^C,a«k.no,>a™«>, 

, . n fiOalkvlamino-(2-6C)alkanoylammo,di-[(l-6C)alkylJammo 

3. ^ ',,,,C,.>ky,.a^K.-6C)a.kyU^no, 

>J-(l-6C)alkyl-arylamino, aryl-(l -6C)alkyiammo, in 



BMSDOCID ,WO__0007»1A1J.> 



wo 00/07991 PCT/GB99/02489 

-9- 

aroylamino, aiylsulphonylamino, N-^arylsulphamoyl; ary^(2-6C)alkanoylamino, heteroaryl, 
heteroaiyl-(l-6C)alkyl, heteroaryloxy, heteroaryl-(l-6C)alkoxy, heteroaiylamino, 
N-(l-6C)alkyl-heteroarylamino, heteroaryl-(l-6C)alkylamino, N-(l -6C)alkyl-heteroaryl- 
( 1 -6C)aIkyJamino, heteroarylcarbonylamino, heteroary Isulphonylamino, 
5 N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heterocyclyl, heterocyclyl- 
(l-6C)a]kyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, M-(l-6C)alkyi- 
heterocyclylamino, heterocyclyl-( 1 -6C)allo'lamino, -6C)alkyl-heterocyclyl- 
(l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 
H-heterocyclylsuIphamoyl and heterocyclyl-(2-6C)aIkanoylamino, and wherein any aryl, 

10 heteroaiyl or heterocyclyl group in a substituent on Q' may optionally bear 1 or 2 substituents 
selected from hydroxy, halogeno, (I-6C)alkyI, (l-6C)alkoxy, carboxy, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, amino, 
(l-6C)alkylamino and di-[(l-6C)alkyl]amino; 

is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, 

15. (l-6C)alkoxycarbonyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, 
(l-6C)alky]amino or di-[(l-6C)alkyl]amino; 
p is 0, 1 or 2; 
q is 0, 1,2, 3 or 4; and 
:,. is aryl, aryl-(l-6C)alkoxy, aryloxy, arylamino, N-(]-6C)alkyl-arylamino, aryl- 

20 (l-6C)alkylamino, N-(l-6C)alkyl-aryl-(l-6C)alkylamino, aroylamino, arylsulphonylamino, 
N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, cycloalkyl, heteroaryl, heteroaryloxy, 
heteroaryl-(l-6C)alkoxy, heteroarylamino, H-(l-6C)alkyl-heteroarylamino, heteroaryl- 
(MC)alkylamino,N-(1.6C)alkyl-heteroaryl-(l-6C)alkylamino, heteroarylcarbonylamino, 
heteroarylsulphonylamino, N-heteroaiylsulphamoyl, heteroaryl-(2-6C)alkanoyIamino, 

25 heterocyclyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, N-(l-6C)alkyl- 
heterocyclylamino, heterocyclyl-(l -6C)alkylamino, N-( 1 -6C)alkyl-heterocycIyl- 
(1 -6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 
N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino and is optionally 
substituted with 1, 2, 3 or 4 substituents selected from hydroxy, halogeno, trifluoromethyl, 

30 cyano, mercapto, nitro, amino, carboxy, carbamoyl, formyl, (l-6C)alkyl, (2-6C)alkenyl, 
(2-6C)alkynyl, (l-6C)alkoxy, (l-3C)alkylenedioxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
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di.[(l-6C)alkyl]anuao-(i-ot')ai'^^' i-." , 

^ /'I f^r^alkoxv carboxy-(A'oL)aiKoxy, 
(MQ.lkoxy-(2-6C)aBeoxy.o,an<Kl-6C)alkoxy 

(1.6C)alkoxycarbonyl-(l-6C)alkoxy, amino-(2-6C)alkoxy. 
XT XI Ai rn finalkYllcarbamoyl-(l-6C)alkoxy, ammo 7 
,, • .ofinalkoxy.dH(l-6C)alkyl]ammo-(2-6C)alicoxy,na g 

,,.6C)alkylamino,hydroxy<^Q^^^^ 

(l-6C)alkyiam , gaalkylamino. ammo-(2-6C)alkylamino. 

..^CWkylamm^^^^^^^^^^^ 

H.(l^C)alkyl-halogeno-(l-6C)alkylam ' - ^ 60aiwi.cyano.(l-6C)alkylainino. 
«>jn6CWkyKl-6C)alkoxyK2-6C)alkylammo,H-(l-6C)alkylcyan V 

20 H-(l-6C)alky U ) ,cWkylamino,N-(l-6C)alkyKl-6C)alkoxycarbonyl- 
N-f l-6C)alkyl-carboxy-(l-6<-Wiamu , _ V xm ^;o«ikvl- 

, • K n 60alkyl-carbamoyKl-6C)alkylammo,H-(l-6C)alkyl 
(l.6C)alkylammo.H-(l-6C)aUcyi ^ 6QalkYl-N N-dK(l-6C)alkyllcarbamoyl- 

(2-6C)alkanoylammo, hydroxy ^/ow n ^nalkoxvcarbonyl- 

n 6Qalkanoylamino. caiboxy-(2.6C)alkanoylammo. (l-6C)alkoxycar y 
cyano.(2-6C)alkanoy 6Qalkanoylamino.N-(l-6C)alkylcarbamoyl- 
,.«amino,c^^^^^^^^^^ 

30 (2-6C)alkanoylammo,(l-6C)al^^ a^^^^^^^ ..(^.^Qalkoxy, aryloxy. arylamino. 
(2.6C)alkanoylamino, aryl, aryl-(l-6C)alkyl, aryl 0 ) 
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N-(l-6G)alkyl-ai7laininofaiyl<1^6e)alkylami^^^ 

aroylamino, arylsulphonylamino, H-arylsulphamoyl, aryl-(2-6C)alkanoylammo, heteroaiyl, 
heteroaiyl-(l-6C)alkyl, heteroaryloxy, heteroaryl-(1.6C)alkoxy, he 
N-(l-6C)aIkyl-heteroarylamino,heteroaryl-(l-6C)alkylamino N-(l-6C)alkyl-heteroaryl- 
5 (l-6C)alkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 
N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heterocyclyl, heterocyclyl- 
(l-6C)aIkyl, heterocyclyloxy. heterocyclyl-(1.6C)aIkoxy, heterocyclylamino, N-(l-6C)aIkyl- 
heterocyclylamino, heterocyclyI-(l -6C)aIkylamino, N-(l -6C)alkyl-heterocyclyl- 
( 1 -6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 
10 N-heterocyclylsuIphamoyI and heterocyclyl-(2-6C)alkanoylamino, and wherein any aryl, 
heteroaryl or heterocyclyl group in a substituent on may optionally bear 1 or 2 substituents 
selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkyicarbamoyl, liN-di-[(K6C)alkyl]carbamoyl, (2-6C)alkanoyl, amino, 
(1^6C)alkyIamino and di-[(l-6C)alkyl]amino; 
15 or a pharmaceutically-acceptable salt or in-vivo >cleavable ester thereof. 

In this specification the generic term "alkyl" includes both straight-chain and 
branched-chain alkyl groups. However references to individual alkyl groups such as "propyl" 
are specific for the straight-chain version only and references to individual branched-chain 
. alkyl groups such as "isopropyl" are specific for the branched-chain version only. An 
20 analogous convention applies to other generic terms. 

It is to be understood that, insofar as certain of the compounds of Formula I defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic 
form which possesses the property of inhibiting cytokines, in particular TNF. The synthesis 
25 of optically active forms may be carried out by standard techniques of organic chemistry well 
known in the art, for example by synthesis from optically active starting materials or by 
resolution of a racemic form. Similarly, inhibitory properties against TNF may be evaluated 
using the standard laboratory techniques referred to hereinafter. 

Suitable values for the generic radicals referred to above include those set out below. 
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.w;.,.nt on O' or OMs. for example, phenyl or 

group within a group or wiuuu a - 

naphthyl, preferably phenyl. heteroaryl or 

A suitable value for Q' or or for a substituent on Q or Q when s he ary 

.V .n^„oui,orwithinasubstituentonQ'orQ^s.forexample, 
, c tu- v,Pt<.marvl eroup within a Q group or wiuim a 

T^Lvl oxazolyl Uoxazolyl. imidazolyl. py«o'yl. 

the heterocyciyi gro p , . , i n membered monocyclic or bicyclic nng 

Suitable values for various R or R groups, 
„„.„,,he.eroa^.>e.e»oyc>yU.o,.er^.p^asub^-««»«'-«-'"*- 

fluoro, chloro, bromo and lodo; 

30f.T(2-6C)alk»vl: vinyl and aUyl; 

f„r(2^)alkyayl: =%nyl and J-propynyU 
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for(l-6C)alkoxy: 

for (l-6C)alkoxycarbonyl: 



for N-(l -6C)aIkylcarbamoyl: 



methoxy, ethoxy, propoxy, isopropoxy and butoxy; 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and 
tert-butoxycarbonyl; 

N-methylcarbamoyl, N-ethylcarbamoyl and 
N-propylcarbamoyl; 

for N,N-di-[(l -6C)alkyl]carbamoyl: N,N-dimethylcarbamoyI, N-ethyl-N-methylcarbamoyl 

and N,N-diethylcarbamoyl; 
acetyl and propionyl; 

methylamino, ethylamino and propylamino; 
dimethylamino, diethylamino and 
N-ethyl-N-methylamino; 
fluoromethyl, chloromethyl, bromomethyl, 
difluoromethyl, dichloromethyl, dibromomethyl, 

2- fluoroethyl, 2.chloroethyl and 2-bromoethyl; 
hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and 

3- hydroxypropyl; 

methoxymethyl, ethoxymethyl, 1-methoxyethyl, 

2- methoxyethyI, 2-ethoxyethyl and 3-methoxypropyI; 
cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and 

3- cyanopropyl; 

aminomethyl, 2-aminoethyl, 1-aminoethyl and 
3-aminopropyl; 

for (l-6C)alkylamino-(1.6C)alkyl: methylaminomethyl, ethylaminomethyl, 

1 -methylaminoethyl, 2-methylaminoethyl, 
25 2-ethylaminoethyl and 3-methylaminopropyl; 

for di-[(l-6C)alkyl]aniino-(l-6C)alkyl: dimethylaminomethyl, diethylaminomethyl, 

l-dimethylaminoethyl, 2-dimethylaminoethyI and 
3 -dimethy laminopropyl. 
A suitable value for when it is cycloalkyl is, for example, a non-aromatic mono- or 
30 bicyclic 4- to 10-membered carbon ring such as cyclobutyl, cyclopentyl, cyclohexyl, 



for (2-6C)alkanoyl: 
for (l-6C)aIkylamino: 
10 fordi-[(l-6C)alkyl]amino: 

for halogeno-(l-6C)alkyl: 



.15. forhydroxy-(l-6C)alkyl: 
for (l-4C)alkoxy.(1.6C)alkyl: 

, : . for cyano-(l -6C)alkyl: 
20 

for amino-(l-6C)alkyl: 
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, A hicvclor4 4 OldecyU preferably cyclobutyl. cyclopentyl. 
cycloheptyl,bicyclo[2.2.qheptyla-db,cyclol4.40] y.P 

,.t..-*„i nreferablycyclohexyl. 
cyclohexyiorcy„^^^ 

foraryl-(l-6C)alkyl: oe y . f 

3-phenylpropyr, 

^ „ benzyloxyaii<i2-phenylethoxy; 

foraryloxy. 

anilino; 

fo,li-(l-6C)*-l-a.yl-no. - ,.^^y,^.2.,^y^V^^ 

bcn««maoand2-naph*oylanuno; 
foraroylammo. jjaneMSulptionylamiiio; 

,5 forM-aO'lsulptaaoyl: ri^yta«Mddo a»l S-phenylpropionamido; 

lorncic ^ v] methvlheteroarylammo; 

forheteroaryKl-6C)alkylaimno. 

3-heteroarylpropylainmo, 

, • „. N-methylheteroarylmethylammo 
forH<l-6C)alkyl-heteroaryKl-6C)alkyla^^^^ 

and 

N-methyl-2-heteroarylethylamino; 
, • ..heteroarylacetamidoandS-heteroarylpropionamido; 

,'Xxy- h«»>cydy„ne*o.y»12-h««ocyc,y.eU,oxy. 
3, f„rh«=rocyo,yK.-6C)*.a« 
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for N-(i^6C)aIkyl--heterocy^ N-methylheterocyclylmethylamino 

and N-methyl-2-heterocyclylethylamino; 
forheterocyclyl-(2-6C)alkanoylamino: heterocyclylacetamido and 

3-heterocyclyIpropionamido; 
5 for (l-3C)alkylenedioxy: methylenedioxy, ethylenedioxy and propylenedioxy; 

for (1 -6C)alkylthio: methylthio, ethylthio and propylthio; 

for (l-6C)alkylsulphinyl: methylsulphinyl, ethylsulphinyl and propylsulphinyl; 

for (l-6C)alkylsuIphonyl: methylsulphonyl, ethylsulphonyl and propylsulphonyl; 

for (2-6C)alkanoyloxy : acetoxy and propionyloxy : 

10 for (l-6C)alkanoylamino: formamido, acetamido and propionamido; 

for N-( 1 -6C)alkylsulphamoyl: M-methylsulphamoyl and N-ethylsuIphamoyl; 
for N,N-di"[( 1 -6C)alkyl]sulphamoyl; N,N-dimethylsulphanioyl; 
for ( 1 -6C)alkanesulphonylamino: methanesulphonylamino and ethanesulphonylamino; 
■ for N-(l-6C)alkyl-(l-6C)alkanesulphonylamino: N-methylmethanesulphonylamino and 
1 5 N-methylethanesulphonylamino; 

for carboxy-(l -6C)alkyl: carboxymethyl, 1 -carboxyethyl, 2-carboxyethyl, 

3-carboxypropyl and 4-carboxybutyl; 
for (l-6C)alkoxycarbonyl-(l-6C)alkyl: methoxycarbonylmethyl, ethoxycarbonylmethyl, 

tert-butoxycarbonylmethyl, 1 -methoxycarbonylethyl, 
20 l-ethoxycarbonylethyl, 2-methoxycarbonylethyl, 

2- ethoxycarbonylethyl, 3-methoxycarbonylpropyl and 

3- ethoxycarbonylpropyl; 

for carbamoyl-(l-6C)alkyl: carbamoylmethyl, 1 -carbamoylethyl, 2-carbamoylethyI 

and 3-carbamoylpropyl; 
25 for N-(l "6C)alkyIcarbamoyl-(l -6C)alkyl: N-methylcarbamoylmethyl, 

N-ethylcarbamoylmethyl, N-propylcarbamoylmethyl, 
1 -Q^-methylcarbamoyl)ethyl, 

1 - (N-ethylcarbamoyl)ethyl, 

2- (N-methylcarbamoyl)ethyl, 2-(N-ethylcarbamoyl)ethyl 
30 and 3-(N-methylcarbamoyl)propyl; 
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, n 6aalkyV H,H-<iimethylcarbamoylmethyl, 

]^,>i-diethylcarbamoylmelhyl. 
J(N,H-dimethylcarbamoyl)ethyl. 

1- GiH-diethylcarbamoyDethyl, 

5 2-Qi.H-dimethylcarbamoyl)ethyl, 

2- QiH-<iiethylcarbamoyl)ethyl. 

3. (IiH-dimethylcarbamoyl)propyl and 

4. (NN-dimethylcarbamoyl)butyl; 

4.hydroxybutoxy; 

J«hoxy«h»,,2-.ftoxye0>ox,,3-m*oxyp«poxy. 
and 

3.carboxypropoxy; 

methoxycarbonytaiethoxy, 
,0for0-6C)alkoxycarbonyHl-6C)alkox^^^^^^^ 

2-methoxycarbonylethoxyand 

3.ethoxycarbonylpropoxy; 
carbamoylmethoxyand2.carbamoylethoKy; 

forcarbaxnoyKl-eOalkoxy ^.^ethylcarbamoylmethoxy. 
form^6C)alkylcarban.oyKl-6C)al^^^^^^^^ 

3.(N-methylcarbamoyl)propoxy; 
, n 6aalkoxy: H,H-dimethylcatbamoylmethoxy, 
for^iH-dH(^»— 

3.(aH-diethylcart)^°y^^P''°P°''^' 

30 



15 



forcyano-(l-6C)alkoxy. 
forcaiboxy-(l-6C)alkoxy: 



wo 00/07991 PCT/GB99/02489 

-17- 

for amino-(2-6G)dkoxy: - - 2-aminoethoxy, 2-amihb- 1 -methylethoxy, 

3- aminopropoxy, 2-amino-2-methylpropoxy and 

4- aininobutoxy; 

for ( 1 -6C)alkylainino-(2-6C)alkoxy : 2-methylaminoethoxy, 2-methylamino- 

5 1 -methylethoxy and 3-ethylaminopropoxy; 

for di-[(l -6C)alkyl]amino-(2-6C)alkoxy: 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 

2-dimethyIaminopropoxy, 2-dmiethylamino- 
2-methylpropoxy, 3-dimethylaminopropoxy and 
4-dimethylaminobutoxy; 
1 0 for halogeno-(2-6C)alkylamino : 2-fluoroethylainino, 2-chIoroethy lamino, 

2- bromoethylaniino, 3-fluoropropylamino and 

3 - chloropropy lamino ; 

for hydroxy-(2-6C)alkylamino: 2-hydroxyethyIamino, 3-hydroxypropylamino, 

2- hydroxy-2-methylpropylamino and 
15 4-hydroxybutylamino; 

for(l-6C)alkoxy-(2-6C)alkylamino: 2-methoxyethylamino, 2-ethoxyethylaniino, 

3- methoxypropylamino and 3-ethoxypropylamino; 
for cyano-( 1 -6C)alkylamino: cyanomethylamino, 2-cyanoethy lamino and 

3 -cyanopropylamino; 
20 forcarboxy-(l"6C)alkylamino: carboxymethylamino, l-carboxyethylamino, 

2-carboxyethylamino and 3-carboxypropylamino; 
for (1 -6C)alkoxycarbonyl-(l -6C)alkylamino: methoxycarbonylmethylamino, 

2- (ethoxycarbonyl)ethylamino and 

3- (t^-butoxycarbonyl)propylamino; 

25 for carbamoyl"(l-6C)alkylamino: carbamoylmethylamino and 2-carbamoylethylamino; 
forN-(l-6C)alkylcarbamoyHl-6C)alkylamino: N-methylcarbamoylmethylamino, 

N-ethylcarbamoylmethylamino and 
2-(N-methylcarbamoyI)ethylamino; 
for N,N-di-[( 1 -6C)alkyl]carbamoyl-( 1 -6C)alkylamino: N,N-dimethylcarbamoyl- 
30 methylamino, N,N-diethylcarbamoylniethylamino and 

2-Q;I ,N-dimethylcarbamoy l)ethylamino ; 
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1 methylaminoethylamino. 

44nethylaminobutylainii»>; 

fo, di-Kl-6C)aM)=-i»»<2-«^'^ °™ ; ^^^^^^^ 

2^etbytaminoe«hyl«m»°- 2-<l'P™Py 

i« i^imelhylaminoptopy'"""- 

3^i«hyta»,nopropyl»in°.J-^"*>""'^, . 

IS N-P-btomoeftyl>S-<*)"»^°' ^, .„„ 

.^H-cvsQaiky'-M^^-H^-'c**^;^;;^^,^^^^^^ 

U-O-meteypropyDmi""'"' 

N.ahyl-H-(2-'"«l"''>"*'"'™''°' , .„. 
. N.(cya«>me*yl>!i-»=*1"=™°°' 
,„N.Cl-6C)aM-cya«o<.-«C)-'=y'--^ ;.,„*y.-H-««ky>»^° 

W2-c*o»yc«*onyU*y»H-=*y'»»<"^ 
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forN-(l-6C)alkyl-carbamoy4-(l-6G)alkylamino: N-carbamoylmethyl-N-methylaminoand 

N-(2-carbamoylethyl)-N-methyIamino; 
for N-(l -6C)alkyl-N-(l-6C)alkylcarbamoyl-(l -6C)alkylamino: 

N-(N-methylcarbamoylmethyl)-N-niethylamino, 
5 N-(N-ethylcarbamoylmethyl).N-niethylaniinoand 

N-[2-QjJ-methyIcarbamoyl)ethyl]-N-methylaniino; 
forN-(l-6C)alkyl-liN-di-[(l-6C)alkyl]carbamoyI-(1.6C)alkylamino: 

H-(N,N-dimethylcarbamoylmethyl)-N-methylamino and 
M-[2-(N,N-dimethylcarbamoyl)ethyl]-N-methyIamino; 
10 forN-(I-6C)alkyl-ainino-(2-6C)alkylamino: N-(2.aminoethyl)-N-methylamino, 

N-(3-aminopropyl)-N-methylamino and 
N-(4-aminobutyl)-N-methylamino; 
for N-(l -6C)a]kyl-(l -6C)alkylamino-(2-6C)alkylamino: N-(2-methylaniinoethyl)- 

N-methylaniino,N-(2-ethylaniinoethyl)-N-niethylainino, 
N-(3-methylaminopropyl)-N-methylaniino, 
N-(3-ethylaminopropyl)-N-ethylamino and 
N-(4-me%laminobutyI)-N-niethylamino; 
for N-(I-6C)alkyI-di-[(l-6C)aIkyl]amino-(2-6C)aIkylamino: 

•N-(2-dimethylaminoethyl)-N-methylamino, 
2<> N-(2-diethylaminoethyl)-N-methylamino, 

N-(3-dimethylaminopropyl)-N-methylamino and 
N-(4-dimethylaminobutyl)-N-methylamino; 
for halogeno.(2-6C)alkanoylamino: 2-chloroacetamido and 3-chloropropionamido; 

forhydroxy-(2-6C)alkanoylamino: 2-hydroxyacetamido and 

25 3-hydroxypropionamido; 

for (1 -6C)alkoxy-(2-6C)alkanoylamino: 2-methoxyacetamido and 

3 -methoxypropionamido ; 
for cyano-(2-6C)alkanoylamino: 2-cyanoacetamido and 3-cyanopropionamido; 
for carboxy-(2-6C)alkanoylamino: 2-carboxyacetamido and 3-carboxypropionamido; 
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u uo fiC^aUcanoylamino: 2-inethoxycarbonylacetamido. 

3.methoxycarbonylFopi°°^^^°' 

. 2-carbamoylacetamido, 
,orcar^oyK2-6C)alkanoylan..no.^^^^^^ 

for N-(l-6C)alkyi 3.(N-ethylcarbamoyl)propionamido; 

. vTx, A- rn 6QalkYllcarbamoyl-(2-6C)alkanoylainino: 
forN.H-M(l-6C)alkyllc ,.(^j,.,i,ethylc^bamoyl)acet^^^^^ 

2-Qi.H-diethylcarbamoyl)acetamido and 

'° 3^.dimethylcarbamoyl)propionamido; 

, • 2-aminoacetamido.2-aminopropionamidoand 
foramino-(2-6C)alkanoylammo: 2-am.noace 

S-aminopropionamiao; 

, i-methylaminoacetamido, 

andS-methylaminopropionamido; 

2-diethylaminoacetanudo, 

2- dimethylammopropionamido and 

3- dimethylaminopropionamido. 

. . ^ u^Afr^O rarbon atoms or a Lha group wiuv.* 
CH.group«Wch,s««hed,o2oa,>»« ^^^^^^^^^^ 

/, /:r>au,nw n-6Qalkylammo,di-[(i-oC)aiKyij<ui" 
„i„o.(WC)alkoxy (1 6Q ^ ^^^^erocyclyK.-SQaltay groups 

,. ,= 9 hvdroxv-3-pipeti<li«>!«°l»'^ l-hydroxy 3 motp !■ 

^'""<'"'^"cloxyg^oupssuohas^Mroxy■3-^^^^^ 

MC-^C * ,^„,^,,„i„„p„py,>H-n.«h,UmMpropoxy 
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(1 -6G)dkylamino groups-such as 2:ih^^ and 2-hydroxy- 

3-moiphoIinopropylamino, substituted amino-(2-6C)alkylamino groups such as 3-ainino- 
2-hydroxypropylamino, substituted (l-6C)alkylamino-(2-6C)alkylamino groups such as 
2-hydroxy-3-methylaminopropylamino, substituted di-[(] .6C)alkyl]amino-(2-6C)alkylamino 
5 groups such as 3-dimethylamino.2-hydroxypropylamino, 3-[N-(3-diinethylaminopropyl). 
N-methylamino]propylamino and 3-IN-(3.dimethylaminopropyI).N-methylamino]- 
2-hydroxypropylamino and substituted (i-6C)alkylamino-(l-6C)alkyl groups such as 

2- morpholinoethy laminomethyl, 2-pipera2in- 1 -y lethylaminomethyl and 

3- morpholinopropylaminomethyI. 

10 A suitable pharmaceutically-acceptable sah of a compound of the Formula I is, for 

example, an acid-addition salt of a compound of the Formula I which is sufficiently basic, for 
example an acid-addition salt with an inorganic or organic acid such as hydrochloric, 
hydrobromic, sulphuric, trifluoroacetic, citric or maleic acid; or, for example a salt of a 
^J^xompound of the Formula 1 which is sufficiently acidic, for example an alkali or alkaline earth 
15 :' metal salt such as a calcium or magnesium salt, or an ammonium sah, or a salt with an organic 
base such as methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 

Various forms of prodrugs are known in the art. For examples of such prodrug 
derivatives, see: 

20 a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al (Academic Press, 1 985); 
b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard p. 1 13-191 
(1991); 

25 c) H. Bundgaard, Advanced Drug Delivery Reviews . 8, 1-38 (1992); 

d) H. Bundgaard, et al. Journal of Pharmaceutical Sciences . 77, 285 (1988); and 

e) N. Kakeva, et ai. Chem. Pharm. Bull . 32. 692 r i 

Examples of such pro-drugs may be used to form in-vivo -cleavable esters of a 
compound of the Formula I. An in:yivo-cleavable ester of a compound of the Formula I 
30 containing a carboxy group is, for example, a pharmaceutically-acceptable ester which is 
cleaved in the human or animal body to produce the parent acid. Suitable pharmaceutically- 
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„eU,oxy,n«hyl; «>, example piv*yloxym«hyl;phtMidyles«r.; 

o«rhoxv ETOUP in the compounds of this invention. 

,.^3^o.»»^e..J ^ ^^^^^ 

preferably chloro; and g,K,v^,p h 

• , fnc to narticular novel compounds of the mvention; 
,5 this section relatmg to particular n f .nprinBora9-or 10-membered 

♦ <; or fi.membered monocyclic nng ot&y or 
Q.isaheteroaromaUc5.or6member 

M<:vdic ring with up to five rini hetematotm selected from oxygen, 

lotoU,cy»>>».a^o,».ox,.0«.0~<'- 

3C)*le»edi«xy. ,,.,e)„bonyU2-6C>alkano,l,M^^^ 

(,.6C)dkyi™m<>.*-K>-«C)*'l™ (l^)a,Man«..o-(!-6C)alkyl, 

,1 1 n Analkoxv-(l-6C)alkyl,amino-Cl-bC)aiKyiAi " y 
(1.6C)alkyl,(l-6C)alkoxy^^^^^^^^ h^ogeno<2-6C)alkoxy,hydroxy-(2-6C)^koxy. 
dK(l.6C)alkyl]amino-(l-6C)alkyl. halogeno ^ > 

nfiOalkoxv cyano-(l-6C)alkoxy.carboxy-(l-6C)alkoxy, 
(l-6C)alkoxy-(2.6C)alkoxy. cyan (i.6C)alkylamino-(2-6C)alkoxy, 

4.(l-6C)alkylp.pera.nyl.4-(2-6C)alka».ylp.p y P 

n 6Clalkyl morpholmyl-(l-6C)alkyl. p>peimmyl-(l-«C)alkyl. 4 (l ) > f 
(l-6C)aiicyi,n>"v' , n ir\«ii<vi owroUiliiiyloxy.pipenditiyloxy, 

,0 (WC)aUcyl,4-(2-6C)altooylp.peraz.nyKl-*C)*l-'>™' \ ' 
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morpholinylK2^6e)alkbxy;'pii»razinyK(2-6C)aK6xy; 4-^ -6C)alkylpipera2inyl-(2-6C)alkoxy 
and 4-(2-6C)alkanoylpiperazinyl-(2-6C)aIkoxy; and R^ R^ Q^, p and q have any of the 
meanings defined hereinbefore or in this section relating to particular novel compounds of the 
invention; 

5 (d) Q' is fUryl, thienyl, oxazolyl, isoxazolyl, iraidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 
pyridyi, pyridazinyl, pyrimidinyi, pyrazinyl, benzofuranyl, indolyl, benzothienyl, 
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, 
isoquinolyl, quinazolinyl, quinoxalinyl or naphthyridinyl which optionally bears 1 or 2 
substituents selected fh)m hydroxy, halogeno, trifluoromethyl, cyano, nitro, amino, carboxy, 
10 (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino and 

(l-6C)aikoxycarbonyl; and R^ R\ Q^ p and q have any of the meanings defined hereinbefore 
or in this section relating to particular novel compounds of the invention; 

(e) Q' is 2- or 3-furyl, 2- or 3-thienyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 
J 2-, 4^ or 5-imidazolyl, 3- or 4-pyrazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 

15 2-, 3- or 4-pyridyl, 3- or 4-pyridazinyl, 2-, 4- or 5-pyrimidinyl, 2-pyra2inyl, 2-, 3-, 5- or 

6- benzofuranyl, 2-, 3-, 5- or 6-indolyl, 2-, 3-, 5- or 6-ben20thienyl, 2-, 5- or 6-benzoxazolyl, 
.2; 5- or 6-benzimidazolyl, 2-, 5- or 6-benzothiazolyl, 3-, 5- or 6-indazolyl, 5-benzofurazanyl, 
2; 3; 6- or 7-quinolyl, 3-, 6- or 7-isoquinolyl, 2-, 6- or 7-quinazolinyl, 2-, 6- or 

7- quinoxalinyl, or l,8-naphthyridin-2-yl or 1 ,8-naphthyridin-3-yl which optionally bears 1 or 
20 2 substituents selected from hydroxy, halogeno, trifluoromethyl, cyano, nitro, amino, carboxy, 

(l-6C)alkyl, (l-6C)alkoxy, (I-6C)alkylamino, di-[(l-6C)alkyl]amino and 
(lT6C)alkoxycarbonyl; and R^ R\ Q\ p and q have any of the meanings defmed hereinbefore 
or in this section relating to particular novel compounds of the invention; 

(f) p is 0; and Q', R', and q have any of the meanings defined hereinbefore or in this 
25 section relating to particular novel compounds of the invention; 

(g) q is 0, and is phenyl which optionally bears 1 , 2 or 3 substinients selected from 
hydroxy, halogeno, trifluoromethyl, cyano, amino, (l-6C)alkyl, (l-6C)alkoxy, 
(l-3C)alkylenedioxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (2-6C)alkanoyl, halogeno- 
(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, (l-6C)aIkylamino-(l-6C)alkyl, di-[(l- 

30 6C)alkyl]amino- 

(l-6C)alkyl, halogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy, (l-6C)alkoxy-(2-6C)aIkoxy, 



)_000799tA1J_> 



PCT/GB99/02489 



WO 00/07991 

-24- 



4-(2-6C)alkanoylpiperazinyl. pyrrohdmyKl-6C)alkyl, P P 

. , n fiHalkyl 4-(l-6C)alkylpipera2inyl-(l-6C)alkyi. 

4.(2-6C)«.P--VHl-6C*U^ 
,5 morphoUny^^6C)a.koxy,p.p-z.y^a-^W , R.^ph.veanyof«>e 

.i.«pyridy..pyHa=^*'^— ^^^^^ 

,„bsti«enBscl=c«dfroBhyto>cy.Wog „ |,3^„„^d 

(i) , ,s 0, and Q IS 2 or 3 wry . , 4. „ 5-thiazolyl, 3-, 4- ov 

5.i30*ia.H2->or..pyr*l.Vo.4.pyn^n^ 

6.b««oxa«lyl. 2-, 5. or 6-benz„mda2olyl, 2 , 5 o 
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5-ben2ofurazanyI, 2-r3-i'€-^or 7^qumoIyl, 3s 6- or 7-isoquinolyl, 2-, 6- or 7-quina2olinyl, 
2-, 6- or 7-quinoxalinyl, l,8-naphthyridm-2-yl or l,8-naphthyridin-3-yl which optionally 
bears 1 or 2 substituents selected from hydroxy, halogeno, trifluoromethyl, cyano, nitre, 
amino, carboxy, (l-6C)alkyl, (l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)alkyl]amino and 
5 (] -6C)alkoxycarbonyl; and Q', and p have any of the meanings defined hereinbefore or 
in this section relating to particular novel compounds of the invention; 
(j) q is 0, and is 4- or 5-oxazolyl, 4- or 5-isoxazolyl, 4- or S-thiazolyl, 

4- or, 5-isothiazolyl, 2-, 3- or 4-pyridyI, 5- or 6-benzofiiranyI, 5- or 6-benzothienyl, 

5- or 6-benzothiazolyl, 2-, 3-, 6- or 7-quinolyI, 2-, 6- or 7-quinazolinyI, 

10 2-, 6- or 7-quinoxalinyl, l,8-naphthyridin-2-yI or l,8-naphthyridin-3-yl which optionally 
bears 1, 2 or 3 substituents selected from hydroxy, fluoro, chloro, trifluoromethyl, cyano, 
methyl, ethyl, methoxy and ethoxy; and Q', R^ R^ and p have any of the meanings defined 
hereinbefore or in this section relating to particular novel compounds of the invention; and 
(k) q is 1 , 2, 3 or 4, and is cycloalkyl; and Q', R\ R^ and p have any of the meanings 

15 defined hereinbefore or in this section relating to particular novel compounds of the invention. 
A preferred compound of the invention is an amide derivative of the Formula I 
wherein is methyl, ethyl, chloro or bromo; 

Q' is fiiryl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothienyl, 

20 benzoxazolyh benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, 
isoquinolyl, quinazolinyl, quinoxalinyl or naphthyridinyl which optionally bears I or 2 
substituents selected from hydroxy, fluoro, chloro, trifluoromethyl, cyano, methyl, ethyl, 
methoxy and ethoxy; 
pisO; 

23 qisO;and 

is phenyl which bears 1 or 2 substituents selected from hydroxy, fluoro, chloro, 
trifluoromethyl, cyano, amino, methyl, ethyl, methoxy, ethoxy, methylenedioxy, 
methylamino, ethylamino, dimethylamino, diethylamino, acetyl, propionyl, chloromethyl, 
methoxymethyl, 

30 2-methoxyethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl, 

diethylaminomethyl, 2-chloroethoxy, 3-chloropropoxy, 2-hydroxyethoxy, 3-hydroxypropoxy, 
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. .2-methoxyethoxy, 2.ethoxyethoxy. 3-methoxypropoxy, 3-ethoxypropoxy. cyanomethoxy. 

r.r>i/lmP.thnYV. 

carboxymethoxy, methoxycaroonyuucuiuA;-, y^^^^j^^^^.^j 

tert-butoxycarbonylmethoxy, 2.aminoethoxy, S-aminopropoxy, 2.methylaminoethoxy. 

2.ethylaminoethoxy, 3-methylaminopropoxy, S-ethylaminopropoxy. 2-dimethylaminoethoxy. 
5 2-diethylaminoethoxy,3-dimethylaminopropoxy.3-diethylan^^^ 

2.chloroethylainino, 2-hydroxyethylamino, 2.methoxyethylamino, 2.ethoxyethylamino. 

2-aminoethylamino. 2-methylaminoethylamino, 2-ethylaminoethylamino. 

2.dimethylaminoethylamiao,2-diethylanunocthylam^ 

H-(2.hydroxyethyl)-N-methylamino. N-(2-methoxyethyl>>i-methylainino. M-(2- 
10 ethoxyethyl)-M-methylamino,H<2-aminoet^^^^^^^ 

methylamino, 

H-(2.dimethylaminoethyl>N.methylamino,N<3-aminopropyW^^ 
N.(3-methylaminopropyl)-N.methylamino. N-(3-ethylaminopropyl)-N-methylamino. 
N-(3.dimethylaminopropyl)-N.methylamino,M-(3-diethyl^^^^^ 
15 phenyl, benzyl, benzyloxy. 2-pyridyhnethoxy. 2-(imidazol-l-yl)ethoxy. 3.(imida2ol- 

l-yDpropoxy. pyrrolidin-l-yl. piperidino, morpholino, piperazin- 1-yl. 4-methylpiperazm-l-yl. 

4-acetylpiperazin.l-yl. pyrrolidin-l-ylmethyl, piperidinomethyl, morpholinomethyl. 

piperazin- 

1- ylmethyl, 4-methylpiperazin-l-ylmethyl. 4.acetylpiperazin-l-ylmethyl. piperidin-4-yloxy, 
20 l.methylpiperidin-4-yloxy, 2.(pyrrolidin-l-yl)ethoxy. 3-(pyrrolidin-l-yl)propoxy. 

2- piperidinoethoxy, 3-piperidinopropoxy. 2-morpholinoethoxy, 3-morpholinopropoxy. 
2.piperazin-l-ylethoxy. 3-piperazin-l.ylpropoxy, 2-(4-methylpiperazin-l-yl)ethoxy, 

3- (4-methylpiperazin-l-yl)propoxy, 2-(4-acetylpiperazin-l-yl)ethoxy and 
3-(4-acetylpipera2in-l -yl)propoxy, 

25 or is oxazolyl, isoxazolyl, thiazolyl, isothiazolyl. pyridyl. benzofuranyl, benzothienyl. 
benzothiazolyl, quinolyl, quinazolinyl, quinoxalinyl or 1 .8-naphthyridinyl which optionally 
bears 1 or 2 substituents selected from hydroxy, fluoro. chloro, trifluoromethyl. cyano. 

methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutically-acceptable salt thereof. 
30 A further prefened compound ofthe invention is an amide derivative ofthe Formula I 

wherein R' is methyl or chloro; 
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. , Q! is.3-isoxazolyl, 4.thiazolyl, 3- or.4rpyridyli 5-^or6.benzothia2olyl, 6- or 7-quinolyl, 
6- or 7-quinazolinyl, 2-, 6- or 7-quinoxalinyl or US-naphthyridin-S-yl which optionally bears 
1 or 2 substituents selected from hydroxy, fluoro, chloro, methyl and ethyl; 
p is 0; 

5 q is 0; and 

is phenyl which optionally bears 1 or 2 substituents selected from fluoro, chloro, 
trifluoromethyl, cyano, methoxy and dimethylamino; 
or a pharmaceutically-acceptable salt thereof. 

A fiirther preferred compound of the invention is an amide derivative of the Fonnula I 

10 wherein is methyl or chloro; 

Q* is 3-isoxa2X)lyl, 4-thiazolyl, 3- or 4-pyridyl, 5- or 6-ben2othia2olyl, 6- or 7-quinolyl, 
6- or 7-quinazolinyI, 2-, 6- or 7-quinoxalinyl or l,8-naphthyridin-3-yl which optionally bears 
1 or 2 substituents selected from hydroxy, fluoro, chloro, methyl and ethyl; 
p is 0; 

15 qis 0; and 

is 4- or 5-isoxazolyl, 4-thia2olyl, 3- or 4-pyridyl, 5- or 6-ben2othiazolyl, 6- or 7-quinolyl, 

6- or 7-quina2olinyl, 2-, 6- or 7-quinoxalinyl or I,8-naphthyridin-3-yl which optionally bears 

a substituent selected from hydroxy, fluoro, chloro, methyl and ethyl; 

pi a pharmaceutically-acceptable salt thereof 
20 A further preferred compound of the invention is an amide derivative of the Formula I 

wherein is methyl or chloro; 

is 3-isoxa2olyl, 4-thia2oIyl, 3- or 4-pyridyl, 5- or 6-ben26thiazolyl, 6- or 7-quinolyl, 

6- or 7-quinazolinyl, 2-, 6- or 7-quinoxalinyl or l,8-naphthyridin-3-yl which optionally bears 

1 or 2 substituents selected from hydroxy, fluoro, chloro, methyl and ethyl; 
25 pis 0; 

q is 1 or 2; and 

Q- is cyclobutyl, cyclopentyl or cyclohexyl; 
or a pharmaceutically-acceptable salt thereof 

A more prefen-ed compound of the invention is an amide derivative of the Formula 1 
30 wherein R^ is methyl or chloro; 
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Q,,s3 isoxazoy . ,„h^ituent selected from hydroxy, chloro and 

l,8-naphthyridin-3-yi wmcn opuv.»"v 

methyl; 
p is 0; 

' Which op.lo„aUy hears . 0, 2 .„bs««^. flooro. oh,o«. 

ttifluoromettiyl, cym-o, methoxy and dunethylammo; 

or a phaimaceutically-acceptable salt thereof. „f,te 
AiWhernK-repref^d compound of the — is anamtdedortva^veotthe 

«i,M— ^ 

methyl; 
pis 0; 

:;?s:^.a.>y.or3-pyHdy,w.chop.io„a.,y^as„hsa«»n.se.eo«afto.ch,o™.^ 
methyl; 

or a pharmaceutically-acceptable salt thereof. 
^S^herntore preferred eo^po,^ of theinvenUon is an ^.ided^^^^ 

^s:::^:;:-«h^ 

methyl; 
pisO; 
25 q is 2; and 
q2 is cyclohexyl; 

or a pharmaceutically-acceptable salt thereof. 

A particular preferred compound of the invention is, for example 
6chloro.T.-[5K3-dimethylammobenzamido)-2.methyW^^^ 
30 N-[2-met;^yl-5K3-trifluoromethylbenzamido)phenyn^^^^^^^^ 
SUdiLethylam^noben^^^^^^^^ 
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N-[5<4<yanobenzamido)-2-methylphenyI]qiiinoline-6^^^^^ 

N-(5-benzainido-2-methylphenyl)quinoline-6-carboxamide, 

N-[5-(3-dimethylaminobenzamido)-2-methyIphenyl]-4-hydroxyquin^^ 

N-[5-(3-dimethylaminobenzamido)-2-methylphenyl]"2-methyNl,8-naph^ 
5 3-carboxamide, 

N- [2-chloro-5-(4-cyanobenzamido)phenyl]quinoline-6-carboxainide or 
N-[5-(5-isoxa2olyIcarbonylamino)-2-methylphenyl]quinoline-6-ca^^ 
or a pharmaceutically-acceptable salt thereof. 

In a further aspect of the present invention there is provided a group of novel . 

10 compounds of the Formula I wherein Q' is substituted by a basic substituent selected from the 
substituents for defined hereinbefore. This group of compounds possesses improved 
TNFa inhibitory potency in one or both of the PBMC and Human Whole Blood (HWB) tests 
described hereinafter. 

In a further aspect of the present invention there is provided a group of hovel 

15 compounds of the Formula I wherem Q* is substituted by a basic substituent selected from the 
substituents for defined herembefore and is a phenyl or heteroaryl group as defined 
hereinbefore which also bears a basic substituent selected from the substituents for defined 
hereinbefore. This group of compounds possesses improved TNFa inhibitory potency in one 
i . or both of the PBMC and Human Whole Blood tests described hereinafter. 

20 Suitable basic substituents include, for example, amine derivatives such as amino, 

(l-6C)alkylamino, di-[(l-6C)alkyl]amino-(l-6C)aIkyl, di-[(l-6C)alkyl]amino-(2-6C)alkoxy, 
di-[(l-6C)aIkyl]amino-(2-6C)alkylamino, a heteroaryl group such as a nitrogen-containing 
heteroaryl group, for example imidazolyl and pyridyl and a heterocyclyl group such as a 
nitrogen-containing heterocyclyl group, for example morpholino. 

25 Particular novel compounds of these further aspects of the invention include, for 

example, amide derivatives of the Formula I, or pharmaceutically-acceptable salts thereof, 
wherein:- 

(a) is (l-6C)alkyl such as methyl, ethyl, propyl and isopropyl, preferably methyl and 

ethyl, more preferably methyl; and Q*, R^ Q\ p and q have any of the meanings defined in 
30 this section relating to particular novel compounds of the invention; 
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,(,^,*>»m^.Ma^)*i^ ^^^^^^^^^^^^ 

(«C)aU»oyla„.»o MO Wa. y ] ^^^^^^^^ 

u J +^ 0 rnrhon atoms or a Cti3 group wm 

TlcH orCH.Broupa3ub*.„.selec,cdfromh,droxy.«m,no 
bear on each said CHj or L^rij gi" ^ up* emcvclvl and wherein any 

aryl, heteroaryl or heterocyclyl gro p (i.6C)alkoxy, 

r2-6C)alkanoyl, amino, (l-6C)alKyiairai Analkvl 
, • n finalkvl (1.6C)alkylaniino-(l-6C)aiKyi, 

,n n fiC^alkvl and (1 -6C)alkoxy; and R , R , ^ . P ^ 
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.. .- (d) -> Q' is aheteroaromatic^i Of 6^niembered monocyclic ring or a 9- or lO-membered 
bicyclic ring with up to five ring heteroatoms selected- fit)m oxygen, nitrogen and sulphur 
which bears 1 basic substituent selected from amino, (l-6C)aIkylamino, 
di-[(l-6C)alkyl]amino, amino-(l-6C)aIkyl, (l-6C)alkylamino-(l-6C)alkyl, 
5 di-[(l-6C)alkyl]amino-(l-6C)alkyl, amino-(2.6C)alkoxy, (l-6C)alkylamino-(2-6C)alkoxy, 
di-[(l -6C)alkyl]amino-(2-6C)alkoxy, amino-(2-6C)alkylamino, (1 -6C)alkylamino- 
(2-6C)alkylamino, di-[(l-6C)alkyl]amino-(2-6C)alkylamino. N-(1.6C)alkyl-ammo- 
(2-6C)alkylamino, N-(l-6C)alkyI-(l-6C)alkylamino-(2.6C)alkylamino, N-(l -6C)alkyl- 
di-[(l-6C)alkyl]amino-(2-6C)alkylamino, amino-(2-6C)alkanoylamino, (1 -6C)alkylamino- 
10 (2-6C)aIkanoylamino, di-[(1.6C)alkyl]amino.(2-6C)alkanoylamino, pyridyl, pyridyl- 
(l-6C)alkyl, pyridyloxy, pyridyl-(l-6C)alkoxy, pyridylamino, N-(l-6C)alkyl-pyridylamino, 
pyridyl-(l-6C)alkylamino, N-(1.6C)alkyl-pyridyI-(l -6C)alkylamino, pyrrolidinyl. piperidinyl, 
morpholinyl, piperazinyl, 4-(l-6C)alkylpiperazinyl, homopiperazinyl, 
. -. 4-(l-6C)alkylhomopipera2inyl, pyrrolidinyl-(l .6C)alkyl, piperidinyl-(l-6C)alkyl, 
15 morpholinyl-(l-6C)alkyl, pipera2inyl-(l-6C)dkyl, 4-(l-6C)alkylpipera2inyl-(I-6C)alkyl, 
homopipera2inyl-( 1 -6C)alkyl, 4-(l -6C)alkylhomopipera2inyl-(l -6C)alkyl, pyrrolidinyloxy, 
piperidinyloxy, l-(l-6C)alkylpiperidinyloxy, pyrrolidinyl-(2-6C)alkoxy, piperidinyl- 
(2-6C)alkoxy, morpholinyl-(2-6C)alkoxy, piperazinyl-(2-6C)alkoxy , 
4-(l-6C)alkylpipera2inyl-(2-6C)alkoxy,pyrrolidinyIainino,piperidinylamino, ■ - - " " 
20 N.(l-6C)alkyl-pyrrolidinylamino,N-(l-6C)alkyl.piperidinylamino,pyrroHdinyl- 
(l-6C)alkylamino,piperidinyl-(I-6C)alkylamino,morpholinyl-(l-6C)aikylamino, 
pipera2inyl-(l-6C)alkylamino,4-(l-6Qalkylpiperazinyl-(l-6C)alkylarmno,N-(l-6C)alkyl- 
pyrrolidinyl-(l-6C)alkylaraino,N-(l-6C)alkyl-piperidinyl-(l-6C)alkyIamino,N-(l-6C)alkyl- 
morpholinyl-(l-6C)alkylamino, N-(l-6C)alkyl-piperazinyl-(l-6C)alkylamino and 
25 N-(l-6C)alkyl-4-(l-6C)alkylpiperazinyl-(l-6C)alkylamino, and wherein any of the basic 
substituents on Q' as defined hereinbefore which comprise a CH^ group which is attached to 2 
carbon atoms or a CH, group which is attached to a carbon atom may optionally bear on each 
said CHjor CHj group a substituent selected from hydroxy, amino, (l-6C)alkylamino and 
di-[(l-6C)alkyl3amino, and wherein any pyridyl or heterocyclyl group in a basic substituent 
30 on Q' may optionally bear 1 or 2 substituents selected from hydroxy, (l-6C)alkyl, (1- 

6C)alkoxy, (2-6C)alkanoyl, hydroxy-(l-6C)alkyl and benzyl, and wherein Q' may optionally 
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bear 1 further substituent selected from hydroxy, halogeno. trifluoromethyl. cyano. (1- 

. «s T^2 r>2 A r, Ua„p anv ftf the meanitigs defined in this 

6C)alkyl and (1 .6C)alKoxy; ana k , xv , v , f — n ^ - 

section relating to particular novel compounds of the invention; 

(e) Q> is furyl, thienyl, oxazolyl. isoxazolyl. imidazolyl, pyrazolyl. thiazolyl. isothrazolyl, 
5 pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl. benzofuranyl. indolyl, benzothienyl, 
benzoxazolyl, benzimidazolyl, benzothiazolyl. indazolyl, benzofurazanyl. qumolyl. 
isoquinolyl, quinazolinyUuinoxalinyl or naphthyridinylwhi^^ 

selected from those defined in paragraph(c)or(d) immediately hereinbefore and optionally 

bears 1 further substituent selected from those defined in paragraph (c) or (d) immediately - 
10 hereinbefore; andR^R^Q^pandqhave any ofthe meanings defmedinthissectionrel^^^ 

to particular novel compounds of the invention; 

(f) Q' is 2- or 3-furyl. 2- or S-thienyl. 2-. 4- or 5-oxazolyl, 3-, 4- or S-isoxazolyl, 
2-, 4- or 5-imidazolyl, 3- or 4.pyrazolyl. 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 
2- 3- or 4.pyridyl, 3- or 4.pyridazinyl, 2-. 4- or 5-pyrimidinyl. 2-pyrazinyl. 

,5 2- 3- 5- or 6-benzofirranyl. 2-, 3-. 5- or S-indolyl, 2-. 3-. 5- or e-benzothienyl. 
2. 5- or 6-benzoxazolyl, 2-, 5- or 6-ben2imidazolyl. 2-, 5- or e-benzothiazolyl. 
3^. or 6-indazolyl, 5-benzofurazanyl, 2-, 3-> or 7-quinolyl. 3.> 
2- 6- or 7-quinazolinyl, 2-, 6- or 7-quinoxalinyl. l,8.naphthyridin.2.yl or 
1 8-naphthyridin-3-yl which bears I or 2 basic substituents selected from those defined m 

.0 paragraph(c)or(d) immediately hereinbefore and optionally bearslfiarthersub.^^^^^ 

selected from those defined in paragraph (c) or (d) immediately hereinbefore; and R . R . Q . P 
aridqhave any ofthe meanings defined in this section relating to particular novel compounds 

of the invention; 

fe) Q- is 2-, 3. or 4.pyrid,l «hich b«s 1 basic subsdtuen. selected ftom >hose defined m 

selected from Aose defined in paragraph (c) or (d) immediaBly hereinbefore; and R , R , Q , P 
and , have any of .he meanings defined in *is section relating » particular novel compounds 

of the invention; ^ 
(h) p is 0; and Q', R', Q' and , have any otthe meanings defin«i m tins section relating .0 

30 particular novel compounds of die invention; 
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(i) - q is 0, and Q', R^= R^-Q? and m have any of the memihg^ defined in this section 
relating to particular novel compounds of the invention; 
0) QMs aiyl or a heteroaromatic 5- or 6-membered monocyclic ring or a 9- or 
10-membered bicyclic ring with up to five ring heteroatoms selected fi-om oxygen, nitrogen 
5 and sulphur which optionally bears 1 or 2 basic substituents selected from amino, 

(l-6C)alkylamino, di-[(l-6C)alkyl]amino, amino-(l-6C)alkyl, (l-6C)aIkylamino-(l-6C)alkyl, 
. di-[(l-6C)alkyl]amino-(l-6C)alkyl. amino-(2-6C)alkoxy. (l-6C)alkylammo-(2-6C)alkoxy, 
di-[(l-6C)aIkyl]amino-(2-6C)alkoxy, amino-(2-6C)alkylamino, (l-6C)alkylamino- 
(2-6C)alkylamino, di-[(l -6C)alkyl]amino-(2-6C)alkylamino, N-(l -6C)alkyl-amino- 
10 (2-6C)alkylamino, N-(l-6C)alkyl-(l-6C)aIkylamino-(2-6C)alkylamino, N-(l-6C)alkyl- 
di-[(1.6C)alkyl]amino-(2-6C)alkylamino, amino-(2-6C)alkanoylamino, (l-6C)alkylamino- 
(2-6C)aIkanoylamino, di-[(l -6C)alkyl]amino-(2-6C)alkanoylamino, arylamino, 
N-( 1 -6C)alkyl-arylamino, aryl-(l -6C)alkylamino, N-(l -6C)alkyl-aryl-( 1 -6C)alkylamino, 
iiheteroaryl, heteroaryl-(l-6C)alkyl, heteroaryloxy, heteroaryl-(l-6C)alkoxy, heteroarylamino, 
15 N-(l-6C)aIkyI-heteroarylamino, heteroaryi-(l-6C)alkylamino, N-(l-6C)alkyl-heteroaryl- 
(l-6C)alkylamino, heterocyclyl, heterocyclyl-(l-6C)alkyl, heterocyclyloxy, heterocyclyl- 
(l-6C)alkoxy, heterocyclylamino, N-(l-6C)alkyl-heterocyclylamino, heterocyclyl- 
(l-6C)alkylamino and N-(l-6C)alkyl-heterocyclyl-(l-6C)alkylamino, and wherein any of the 
.basic substituents on as defined hereinbefore which comprise a CH^ group which is 
20 attached to 2 carbon atoms or a CHj group which is attached to a carbon atom may optionally 
bear on each said CHj or CH3 group a substituent selected from hydroxy, amino, 
(l-6C)alkoxy, (l-6C)alkylamino, di-[(l-6C)aIkyl]amino and heterocyclyl, and wherein any 
aryl, heteroaryl or heterocyclyl group in a basic substituent on may optionally bear 1 or 2 
substituents selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, (2-6C)alkanoyl, 
25 amino, (1 -6C)alkylamino, di-[(l -6C)alkyl]amino, hydroxy-( 1 -6C)aIkyl, ( 1 -6C)alkoxy- 
(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(1.6C)alkyI, di-[(l-6C)alkyl]amino- 
(1 -6C)alkyl, aryl and aryl-{l -6C)alkyl, and wherein may optionally bear 1 fiirther 
substituent selected from hydroxy, halogeno, trifluoromethyl, cyano, (l-6C)alkyl and 
(l-6C)alkoxy; and Q', R\ R^ p and q have any of the meanings defined in this section relating 
30 to particular novel compounds of the invention; 
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(k) is a^V or a-heteroaromatic 5- or 6.membered monocyclic ring or a 9- or 

^ ^ rina hete«>atoms selected from oxygen, nitrogen 

10-membered bicycuc nng wiiu ~ - ■ - — » - 

lSa«.Jy--y.oxy.pyH.yKM~,py.ay,3n.„o,^ 

pUyKt6C)a.kyl»nino.H<^ WPy^dyKl-«;)a.k^^^^ P>-°'«^^'- ■>"™^^'- 

„K,,pholinyl,pipemmyl4-(1.6C)=lWP«=^yl.'»™PP«-"^^^^ 
4,^6CWlcy.ho»opip«.ziny..pyrroUdinyK.-6C)alk,I,piperid,nyK.^ 

.„on.hoU„yK.-.C>.M,pipe«^vK.-6C)..ky.,44.^)*.p— ^ 

J„piperazt„yK^6C)*yM4^Wo-P'P-*^«'-~ 
pipe,idi„,.oxy, K.-^C)a»:y.pit^diny..xy, p,™UainyK2-«C)d^^^ 

(2^)altey.morpholmyK2-6C)alkoxy,pip»zmyl^-6C)alkwy. 

^ py™Uainylamino,M<.-«)aiM-piperidi"y>--.P^— ^'•^'•^^^ , . „ 
r«e^vK.-«C)a»cy,a„.o,H.^6C,*y^py.o«.yK.-^^^^^^ 

N(,Wip«azi^y«.-6C,a..ylaminoa„dMK.W-4K^6C,aM^^^^^^ 

lMchcon,pHseaCH.^upv*ichisamchea.o2carbona»„«or.CH..r„^w^*. 
a,Uche.,oaca,bo„a.o.™yopUona,.yb^o,eac.saidCH,orCH.,rcup.~ 

l.a.o™M-y,a™ino,,^6C,aUcy,a.inoa^dH(.Ma^,a^>^^^ 
pyridylo,he.e,ocyclyl6r„upi.abasicsubs«uen.onQ>>nayopdo„allyb=ar 

IL. selected .0. M-y. (>-eC)*U.-6C)a..0K,, 

„ ^OalW ^ benzyl, and wbcin Q= may opUonaUy bea, . ««, subs«»e„. ae.ec«d 
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from hydroxyi halogenoi trifluoromeftiyl,'cyano, (l=6C)alkyrand (l-6C)alkoxy; and Q', R^ 
R^ p and q have any of the meanings defined in this section relating to particular novel 
compounds of the invention; 

(1) is aryl or a heteroaromatic 5- or 6-membered monocyclic ring with up to five ring 

5 heteroatoms selected from oxygen, nitrogen and sulphur which bears 1 basic substituent 
selected from amino, (l-6C)alkylamino, di-[(1.6C)alkyl]amino, amino-(l-6C)alkyl, 
(1 -6C)alkylamino-(l -6C)alkyl. di-[(l -6C)alkyl]amino-(l -6C)alkyl, amino-(2-6C)alkoxy, 
(1 -6C)alkylamino-(2-6C)alkoxy, di-[(l -6C)alkyl]amino-(2-6C)alkoxy, 
amino-(2-6C)alkylamino, (1 -6C)alkylamino-(2-6C)alkyiamino, di-[(l -6C)alkyl]amino- 

10 (2-6C)alkylamino, N-(l-6C)alkyl-amino-(2-6C)alkylamino, N-(l -6C)alkyl-(l -6C)alkylamino- 
(2-6C)alkylamino, N-(l -6C)alkyl-di-[(l -6C)alkyI]amino-(2-6C)alkylamino, 
amino-(2-6C)alkanoylamino,(l-6C)alkylamino-(2-6C)alkanoylamino, di-[(l-6C)alkyl]amino- 
(2-6C)alkanoylamino, pyridyl, pyridyl-(l-6C)alkyl, pyridyloxy, pyridyl-(l-6C)alkoxy, 
pyridylamino, N-(l-6C)alkyl-pyridylamino, pyridyl-(l-6C)alkylamino, N-(l-6C)alkyl- 

15 pyridyl-(l-6C)alkylaraino, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl, 

4-(l-6C)alkylpipera2inyl, homopiperazinyl, 4-(l-6C)alkylhomopiperazinyl, pyrrolidinyl- 
(l-6C)alkyl, piperidinyl-(l-6C)alkyl, morpholinyl-(l-6C)alkyl, piperazinyl-(l-6C)alkyl, 
4-(l-6C)alkylpipera2inyl-(l-6C)alkyI,homopiperazinyl-(l-6C)alkyl, 
4-(l-6C)alkylhomopiperazinyl-(I-6C)alkyl,pyrrolidinyloxy,piperidinyloxy, . 

20 l-(l-6C)alkylpiperidinyloxy,py.rroiidinyl-(2-6C)alkoxy, piperidinyI-(2-6C)alkoxy, 

moipholinyl-(2-6C)alkoxy, piperazinyl-(2-6C)alkoxy, 4-(l -6C)alkylpiperazinyl-(2-6C)alkoxy, 
pyrrolidinylamino, piperidinylamino, N-(l-6C)alkyl-pyrrolidmylamino, N-(l-6C)alkyl- 
piperidinylaraino, pyrrolidmyl-(l-6C)alkylamino, piperidinyl-(l-6C)aIkylamino, 
morpholinyl- 

25 (1 -6C)alkylamino, piperazinyl-(l -6C)alkylamino, 4-( 1 -6C)alkylpiperazinyl-( 1 - 
6C)alkylamino,. 

N-(l-6C)alkyl-pyrrolidinyl-(l-6C)alkylamino,N-(l-6C)alkyl-piperidinyl-(l-6C)alkylamino, 
N-(l-6C)alkyl-morpholinyl-(l-6C)aIkylaraino,N-(l-6C)alkyl-piperazinyl-(l-6C)alkylamino 
and N-(l-6C)alkyl-4-(l-6C)alkylpiperazinyl-(l-6C)alkylamino, and wherein any of the basic 
30 substituents on as defined hereinbefore which comprise a CH^ group which is attached to 
2 carbon atoms or a CHj group which is attached to a carbon atom may optionally bear on 
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ViPtPTocvclvl eroup in a basic 
and dHCl-6C)alkyllammo. m> wncrcm p^"-'- - " - - 

(K6C)alkoxya2-6C)aB™oyl,hyd^xy<.-6C)a.Ma»dbe.zyl,a:^v,h«e,aQ™y 

C^*" . j<v„„vvrfmyv haloKno, trifta<jromethyi,cyimo, 

ioDtionallybeailfurth«substitu«itseIecttdftomhy<l»xy,halogeno, 

5 optionally DC . n' R' R' D and q lave any of to mamngs defined in 

(1.6C)alkyl and (l-6C)alkoxy; and Q , R . R , paM q nave , 
section lelaUng to particular novel compounds of the invention; 

rr^U.^'.hienyl.oxa.,yUs«xazoly,,in,ida.ly.,pyta».yU^^^^ 

pyridy., pyridazinyl, pyd^idinyl, pyta^yl. ben.«"-y>. 'n<'o>y'. • 

,.L.x.»lyl,ben^-''-»W^*''^'^'''"'^'''''""" ' , 
'"^Ly. uina^lM.^— .nap«,»« 

ac,Ldf.on,tho.defin^inpa«S.ap.O),«»r(0— — ^ 

option.lybe.«.«ntors„b«i«entse.ectedfto,nU>osedefi„ed,npa«grapKO),*^^^^^ 

lediaLyheteinb.fote;andQ^R^R^P•^.•---y°^*--^-'«"'^■"'^ 
.ssectionrelatingtoparteularnovelcompoundsoftheinventton; 

<„, Q..2-or3-f^..2-=r3..hi»y.,2..4.or5Wyl.3..4.or5-,so»zo.y 
I 4- or S-intidazolyl, 3- or 4-pyrazolyl, 2-, 4- or S-thiazolyi. 3-. 4- or 5-i^th«»ly.. 
2- 3- or 4-pyridyl, 3- or 4-pyridazinyl. 2-. 4- or 5-pyrimidinyl, 2-pyn«nyl, 
2." 3- 5- or 6-benzotaan,,, 2-, 3-, 5- or Wndolyl, 2-, 3-. 5- or 6-benzo.bicny 
2.' 5.'or6^xazo,yl.2-,5.or6-l.nzin.idazo.yl.2.,5-or6.b^.hia^ly'. 

5. or ^.indazo,,,^^— . - ^ " 

2.'6-or7^ui„azolinyl,2..6-or7-qutaoxaUnyl,1.8-naphtl,yridin-2-ylor 

;.naph,hyridi„-3.yl which hears 1 or 2 hasic substituents selected fto. those defn,^ . 
r^ph,,«orO,i— here.heforeandoptionaUyhc.sU^^^^^^^^^^ 

/.,ec.ed,Von-thosede«nedinpara.r.phO),««r(«i-edia.e,yhere.^^^^^ 
R=,pandqhave an, oftomeanh.8sdefinedi„thissec«onrela.n.g.opart,cular novel 

comDounds of the invention; and , ^ 

7 QMsphenylor2.>or4.pyHd,lwhichhears.hasicsuhsti,uentse,ec.^.™^^^^^ 

dined in paragraph ©, « or fl) immediately Keteinbefore and optionally ^ . «^ 
,0— LL.o.nthosede«nedinparagrapha),«orO,i— y^^- 
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. ... and Q';■=R^ R?, p and q have-any of thrmeanings defined in this section relating to particular 
novel compounds of the invention; 

A preferred compound of this aspect of the invention is an amide derivative of the 
Formula I 

5 wherein RMs methyl, ethyl, chloro or bromo; 
Q' is 2-, 3- or 4-pyridyl which bears 1 basic substituent selected from amino, methylamino, 
ethylamino, dimethylamino, diethylamino, methylaminomethyl, ethylaminomethyl, 
dimethylammomethyl, diethylaminomethyl, 2-aminoethoxy, 3-aminopropoxy, 

2- methylaminoethoxy, 2-ethylaminoethoxy, 3-methylaminopropoxy, 3-ethylaminopropoxy, 
10 2-dimethylarainoethoxy, 2-diethylaminoethoxy, 3-dimethylaminopropoxy, 

3- diethylaminopropoxy, 2-aminoethylamino, 3-aminopropylamino, 2-amino- 
2-methylpropylamino, 4-aminobutylamino, 3-methylaminopropylamino, 

2- dimethylaminoethylamino, 2.diethylaminoethylamino, 3-dimethylaminopropylamino, 
l4-dimethylaminobutylammo,N<2-dimethylaminoethyl)-N-methylami^ 

15 N-(3-dimethylaminopropyl)-N-methylamino, 4-pyridyl, 2-pyridylmethyl, 2-pyridylmethoxy, 
pyrrolidin-l-yl, piperidino, morpholino, piperazin-l-yl, 4-methylpipera2in-l-yl, 

4- ethylpiperazin-l-yl, 4-acetylpiperazin-l-yl, homopiperazin-l-yl, 4-methylhomopipera2in- 
1-yl, pyrrolidin-l-ylmethyl, piperidinomethyl, moipholinomethyl, piperazin-l-ylmethyl, 

.4-methylpiperazin-l-yhnethyl, 4-acetylpipera2in-l-ylmethyI, 4-(2-hydroxyethyl)piperazin- 
20 1-yl, piperidin-4.yloxy, l-methylpiperidin-4.yloxy, 2-pyrrolidin-l-ylethoxy, 3-pyrrolidin- 

1- ylpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 

3- moipholinopropoxy, 2-pipera2in-l-ylethoxy, 3-piperazin-l-ylpropoxy, 

2- (4-methylpipera2in-l-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propoxy, 2-(4-acetylpiperazin- 
l-yl)ethoxy, 3-(4-acetylpiperazin-l-yl)propoxy, l-benzylpiperidin-4-ylamino, 2-pyrTolidin- 

25 1-ylethylamino, S-pyrrolidin-l-ylpropylamino, 2-morpholinoethylamino, 

3- morpholinopropylamino, 2-piperidinoethylamino, 3-piperidinopropylamino, 2-piperazin- 
1 -ylethy lamino, 3-piperazin- 1 -ylpropyiaminc, 2-(4-methylpipera2in- 1 -yl)ethylamino, 
3-(4-methyIpiperazin-l -yl)propylamino, 2-(l -methylpyrrolidin-2-yl)ethylamino, 
3-(l-methylpyrrolidin-2-yl)propylamino, 3-amino-2-hydroxypropoxy, 

30 2-hydroxy-3-methylaminopropoxy, 3-dimethylamino-2-hydroxypropoxy, 

3-amino-2-hydroxypropylamino, 2-hydroxy.3-methylaminopropylamino, 3-dimethylamino- 
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2-hydroxypropylamino. 3-IH-(34imethylamb^^^^^^^ 

2-hvdroxy- 

2- hy<lroxy-3-pyrrolidm-l-yipropoxy, z-iiyuiu.;,-.-^'!'-- r- -r - - - 

3.morpholmopropoxy, 2.hydroxy-3-pym>lidin.l.ylpropylamino, 2-hydroxy- 
3.piperidinopropylamino,2.hydroxy.3-morphoUnopropylammo, 

5 3-[N-(3-dimethylaminopropyl>N-methylamino].^^^^^ 
2«thylaminomethyl. 3.aminopropylaminomethyl. 2.methyla,nboethylanunomethyl, 

3- methylaminopropylaminomethyl.2-dimethylaminoethyl^^^^ 
3-dimethylaminopropylaminomethyl, 2-pynolidin-l-ylethylaminomethyl. S-pyrtohdm- 
l-ylpropylaminomethyl, 2-piperidinoethylaminomethyl, 3-piperidinopropylanunoxnethyl, 

,0 2-morpholinoethylanunomethy!. 3-morpholinopropylaminomethyl. 2-piperazin- 
l-ylethylaminomethyl, 3-piperazin-l-ylpropylaminomethyl, 2-(4-methylpiperaz.n- 
l.yl)ethylaminomethyl and 3K4-methylpiperazin-l.yl)propylaminomethyl, and wherem Q 
may optionally bear 1 further substituent selected from hydroxy, fluoro. chloro. 
trifluoromethyl, cyano, methyl, ethyl, methoxy and ethoxy; 

15 pisO; 

qisO; and . 
Q' is phenyl. 5-isoxazolyl o, 3- or 4-pyridyl which o,Xionally b.=an 1 or 2 subsBt««s 
selec^d from hydroxy, fluoro, chloro, ,rifl»orom«hyl. cy»no, «tao. «ed,yl, «hyl. m«hoxy, 
«hoxy mcthylamino. dimethylamino, aminomethyl. >n«hyl»i,»m«hyl, 
» dime«.yl»minomemyl. 2-amino=a.oxy, 3-aminopropoxy, 2.m«hyl»ni„o=thoxy. 

3- methylamtoopropoxy. 2-dime.hylaminoethoxy, 3-dimcthylanmopropoxy. 
2-ami^^hylanuno. 3.aminop.pyl-i"". 4-aminobu,ylamin„, 3.m«hyl«p,opyl»m 
2.dim«hylaminoethyl=mino. J^imefcylami-opropylamino, 4-dime,hylammobu.yta,no, 
M<2^imc*yU™noc%l>H-«=>hylanJno,W-<lim«l'y>a"i™P™^^^^^^ 

25 4-pyridyl, 2.pyridylm«hoxy. pyrrolidir^l-yl. morpholino. piperidino, piperazm-l-yl. 

4- m=thylpip=razin.l.yl, 4^1pipenzin-l-yl. 4^1pip«^l-y>. homopiperazm-l-yl. 
4.«=*ylhomopiperazi„.l.yl. pynoUdir>.l.ylm«hyl. piperidtoomefcyl, n>o,pholi.om«hyl, 
pipera.i.-l-ylme*yl, ^:.e^yi,ip^n-X-yir,^l. 2-p„roUdi,.-l-yl=«.oxy. 3-pyrrohd.n. 
l-ylpropoxy, 2.piperidir,oethoxy, 3.piperidmopropoxy, 2-morpholmo«hoxy, 

,0 3.morpholinopropoxy, 2-pip=.«n-l-ylethoxy. 3-pipe.azin-l-ylpropoxy. 

2K4-n,ethylpiperazm.l-yl)e*oxy,3^4.me%lpip=radn-l-yl)propoxy,2.pyrroh^^^ 
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l-ylethylamino,. Si-pyrrolidin- 1 -ylpropylamino; 2-morpholinoethylamino, 
3-morpholinopropylamino, 2.piperidinoethylamino, 3-piperidinopropylamino, 2-piperazin- 
1-ylethylamino, S-piperazin-l-ylpropylamino, 2-(4-methylpiperazin-l-yl)ethylamino and • 
3-(4-methylpiperazin-l-yl)propylamino; 
5 or a phaimaceutically-acceptabie salt thereof. 

A further preferred compound of this aspect of the invention is an amide derivative of 
the Formula I 

wherein is methyl or chloro; 

Q' is 3-pyridyl or 4-pyridyl which bears a substituent selected from 2-aminoethylamino, 
10 3-aminopropylamino, 2-amino-2-methylpropylamino, 4-aminobutylamino, 

3-methyIaminopropylamino, 2-dimethylaminoethylamino,2-diethylaminoethylamino, 
3-dimethylaminopropylamino, 4-dimethylaminobutylamino, N-(2-dimethylaminoethy])- 
N-methylamino, N-(3-dimethylaminopropyl)-N-methylamino, pyrrolidin-l-yl, moipholmo, 
piperidino, piperazin-l-yl, 4-methylpiperazin-l-yl, 4-ethylpipera2in-l-yl, 
15 4-(2-hydroxyethyl)piperazin-l-yl, 4-methylhomopiperazin-l-yl, l-benzylpiperidin-4-ylamino, 

2- pyrroIidin-lylethylamino,3-pyrroiidin-lylpropylamino, 2-morpholinoethylamino, 

3- morpholinopropylamino, 2-piperidinoethylamino, 3-piperidinopropylammo, 2-piperazin- 
1 -ylethylamino, 3-pipera2in- 1 -ylpropylamino, 2<4-methylpiperazin- 1 -yl)ethylamino, 

. 3-(4-methylpipera2in-l-yl)propyIamino, 2-(l-methylpyrrolidin-2-yl)ethylamino. 

20 3-(l-methylpyrrolidin-2-yl)propylamino or 3-amino-2-hydroxypropylamino; 

p is 0; 

q is 0; and 

is phenyl, 5-isoxazolyl, 3-pyridyl or 4-pyridyI which optionally bears 1 or 2 substituents 
selected from hydroxy, fluoro, chloro, trifluoromethyl, cyano, amino, methyl, ethyl, methoxy, 
25 ethoxy, methylamino. dimethylamino, pyrrolidin-l-yl, moipholino, piperidino, piperazin-l-yl 
or 4-methylpipera2in- 1 -yl; 
or a pharmaceutically-acceptable salt thereof. ' 

A further preferred compound of this aspect of the invention is an amide derivative of 
the Formula I 
30 wherein is methyl or chloro; 

Q' is 3-pyridyl or 4-pyridyl which bears a substituent selected from 2-aminoethylamino, 
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3-aminopropylammov-2Wo-2-methyl^^^^^^ 

^.Hiethvlaminoethylamino, 
3.methylamii»propylamiiw,^-<iiiucui,»u„M„v-., ,- - . ' 

H-mett.ylammo.m3-aimeftyl=«moptopy.>HH»ea.ylamino,pynol^^^ 
5 piperidino, pipe«zta-l-yl>m«hylpiperam-l.yl>«hylpip=ra^^ 

l(2-l,yd™xye*y.)piper3dn-^yl.4-m»°PiP«»^->•>''■>■^'^^^ 

2. pym=lidin-lyleftylan.ino. 3-pynolidin.lylpmpylan.ino, 2.nK>rpholino<=thyi™mo. 

3. „„,pholinop,opylamino, 2.piperidi„oe%toino, S-piperidinopropyUmino, 2^,^ 
,.y,«hylamino, 3.piperazin-l-ylpropylan,ino, 2-(4-mea,ylpipcn^-l-yl)=*yl««>''. 

,0 3-(4.metoy¥P=«-i"-'-yOP™Py'-^-'-<'-"*^''^"°'*^^^^^^ 

3Kl-m«hylpym,lidin-2-yl)p«.pyl=nuno or 3-amino-2-hydroxypropylam,no; 

pis 0; 

q is 0; and , 

Q. is phenyl or 4-pyridy. which bears a substi»e« aelec«d from pyrroUdin-I-yU morphoimo 

15 and piperidino; 

or a phannaceutically-acceptable salt thereof. , . . . 

A further preferred compound of this aspect of the invention is an amide dermtive of 

the Formula I 

wherein is methyl or chloro; 
„ Q. is 3-pyridylor4.pyridyl which bearsasubstituen. selected ftom2-aminoe%lam.oo, 

3-a,.>inopropylamino, 2-anm.o-2-methylpropylamino. 4-aminobutylam,no, 
3.„^ylamtaopropylaMir>o, 2^c*ylammoe*ylamino, 2.die*ylami.oe*ylam.»o. 
3^in«4yl=mmop,opyl«r*.o.4^tae%lamtoobu,ylamino.H<2-d™^^^^ 
H-metylamino, M-<3-dimethyiamtoopropyl>N.m«hylami„o, pynolidir^l-yl, ■norpholmo. 
M piperidino, piperazta-l-yl. 4.meth,lpiperazi.-l-yl, 4^thylpiperazin.l.yl, 

4<2-hydroxye*yl)piperazin-l-yl, homopip^azin-l-yl, 4^eaylhomop>perfflB-l-yl, 
^benzylpiperidin-4-ylamino,2-pyrro■idin-.ylc%lammo,3^y.roUdin.lylpropy.anu„o, 

2. morpholinoe<hylamino, 3-morpholinopropylamino, 2-pip«idinoe*ylammo. 

3. piperidinopropylan^no,2-piperain-^ylc%la.>^»°.5-P'l«»^"-'->'''^^^ 
,0 2<4.n,«hylpiperazin-.-yl)e*ylamino, 3K4-me*ylpiperazin-l-yl)propyl.mmo, 

2.(l-mc*ylpy."Hdin-2-yl)ea,ylambo.3<l-meU,ylpyrrolidin.2.yl)propylam^ 



BNSOOCID <WO_0007991A1.L> 



wo 00/07991 PCT/GB99/02489 

•41- 

2- hyciroxypropylamino; 
pisO; 

q is 0; and 

is phenyl or 4-pyridyl which bears a substituent selected from pyrrolidin-l-yl, morpholino 
5 and piperidino and which optionally bears a further substituent selected from fluoro and 
trifluoromethyl; 

or a pharmaceutically-acceptable salt thereof 

A further more preferred compound of this aspect of the mvention is an amide 
derivative of the Formula I 
10 wherein is methyl; 

is 3-pyridyI or 4-pyridyl which bears a substituent selected from 2-aminoethylammo, 

3- aminopropylamino, 2-amino-2-methylpropylamino, 4-aminobutylamino, 
2-dimethylaminoethyiamino, 2-diethyIaminoethyIamino, 3-dimethylaminopropylamino, 

i 4-dimethylaminobutylamino, N-(2-dimethyIaminoethyl)-N-methylamino, 
15 N-(3-dimethylaminopropyl)-N-methylamino, 4-methylpiperazin-l-yl, 

4- (2-hydroxyethyl)piperazin-l-yl, 3-morpholinopropylamino or 2-(l-methylpyrroIidin- 

2- yl)ethylamino; 
pis 0; 

q is 0; and 
20 QMs 2-morpholinopyrid-4-yl; 

or a pharmaceutically-acceptable salt thereof 

A further more preferred compound of this aspect of the invention is an amide 

derivative of the Formtila I 

wherein is methyl or chloro; 
25 Q* is 3-pyridyl or 4-pyridyl which bears a substituent selected from 2-aminoethylamino, 

3- aminopropylamino, 2-amino-2-methylpropylamino, 4-aminobutylamino, 
2-dimethylaminoethylamino, 2-diethylaminoethylamino, 3-dimethylaminopropylamino, 

4- dimethylaminobutylamino, N-(2-dimethylaminoethyl)-N-methylamino, 
N-(3-dimethylaminopropyl)-N-methylamino,.homopipera2in-l-yl, 4-methylpiperazin-l-yl, 

30 4-ethylpiperazin-l-yl, 4-(2-hydroxyethyl)pipera2in-l-yl, 3-morphoIinopropyiamino or 
2-( 1 -methy lpyrrolidin-2-y l)ethy lamino; 
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pisO; 
q is 0; and 

is 2.moipholinopyrid.4-yl, 3-fluoro-5-morpholinophenyl or S-morpholino- 

5-trifluoromethylphenyl; 
5 or a pharmaceutically-acceptable salt thereof. 

A particular prefened compound of these further aspects of the invention is, for 

example :- 

6.[N-(2-dimethylaminoethyl)-N-methylamino]-H-[2-^^^^^ 
4-ylcarbonylamino)phenyl]pyridine-3^boxamide, 
',0 6.(2-amino-2-methylpropylamino)-N-[2-methyl-5<2-morpholinop^^^ 
4-ylcarbonylamino)phenyl]pyridine-3-carboxamide, 
6.(2-diethylaminoethylamino)-N-[2-methyl-5-(2-morpholinopyrid- 

4-ylcarbonylamino)phenyl]pyridine-3-carboxamide, 
6-(3-dimethylaminopropylamino)-N.[2-rnethyl-5-(2.morphoUnopyrid- 

15 4-ylcarbonylamino)phenyl]pyridine-3-carboxamide, 

6-[2<l-methylpyrrolidin.2-yl)ethylamino].N-[2.methyl.5.^^^^^ 

4-ylcarbonylamino)phenyl]pyridine-3-carboxamide, 

6-(3-morpholinopropylamino)-N-[2-methyl-5.(2.morpholinopyrid. 

4-ylcarbonylamino)phenyl]pyridine-3-carboxamide, 
20 6-(4-dimethylaminobutylamino)-N-[2-methyl-5-(2-morpholinopyrid- 
4.ylcarbonylamino)phenyllpyridine-3-carboxamide, 
2<4.methylpiperazin-l-yl)-H-l2-methyl-5<2-morpholinopyrid-4-^^^^ 

pyridine-4-carboxamide or 

2.[4-(2-hydroxyethyl)piperazin4-yl]-N-[2.methyl.5K2-mor^^^^^^ 
25 4.ylcarbonylamino)phenyllpyridine-4-carboxamide; 
or a pharmaceutically-acceptable salt thereof. 

A further particular preferred compound of these further aspects of the invention is, for 

example :- 

6<3-morpholinopropylamino)-N-[2-methyl-5<3-fluoro-5-morpholinobe^^^ 

30 pyridine-3-carboxamide, 

6-(4-methylpiperazin4-yl)-N42-methyl-5-(3-fluoro-5-morpholinoben^^^ 
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- .... • . pyridme-3 ^arboxaraide,"-*^^^^^^ 

6-(4-ethylpipera2in-l.yl)-N-[2-me%1.5-(2-morpholinopyrid.4-ylcarbonylamin^^ 
pyrjdine-3-carboxamide, • 

N-[2-chloro-5-(2-morpholinGpyrid-4-ylcarbonylamino)phenyl]-2-(4-me%lpiperazin- ' 
5 l-yl)pyridine-4-carboxamide or 

N-[2-chloro-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]- 
2-[4-(2-hydroxyethyl)pipCTazin- 1 -yl]pyridine-4-carboxamide; 
or a phamaceutically-acceptable salt thereof. 

An amide derivative of the Formula I, or a pharmaceutically-acceptable salt or in-vivo - 

10 cleavable ester thereof, may be prepared by any process known to be applicable to the 
preparation of chemically-related compounds. Such processes, when used to prepare a novel 
amide derivative of the Fomula I are provided as a further feature of the invention and are 
illustrated by the following representative process variants in which, unless otherwise stated, 
^ Q', K\ K\ p, q and have any of Ae meanings defined hereinbefore. Necessary starting 

15 materials may be obtained by standard procedures of organic chemistry. The preparation of 
such starting materials is described in conjunction with the following representative process 
variants and within the accompanying Examples. Alternatively necessary starting materials 
are obtainable by analogous procedures to those illustrated which are within the ordinary skill 
of an organic chemist. 

20 (a) A compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo - 
cleavable ester thereof, may be prepared by reacting an aniline of the Formula 11 



25 under standard amide bond forming conditions, wherein variable groups are as defined 
hereinbefore and wherein any functional group is protected if necessary, and: 




II 



with an acid Of the Formula III, or a reactive derivative thereof, 
HOjC — (CHj)^ Q2 



III 



(i) removing any protecting groups; and 
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ester 1 
, 3U«U «^ dcnvaiv. of a„ acid of FonnuU n. i. for ex^p.. an acy^^ 

p »^ Kv the reaction of the acid and a phenol such as 
p.a^„™oph«.ol,3nesKrsuch p . ^^^,„^^b,to«u«io«ofto 

r tJ*ereacUonofanacidandacyanidesuohasdie*y.pho=phory.o,a»d=;or*. 

Tc.!freIIn.f.hea.dandaca,bodi«ea„cha.d.y*.^^^^ 
'^Cr„Up»f«a..ca.odo....p«se^ofa.i^,e^^^^^^ 
, alkali or alkaUnc ca* n»Ud carbomac alkoxide. l>ydrox.de or hydnde, for 

7t U dimethoxyo.ha».HJl-d»— H-H-dimemyl^^^ 

:ry.::!;::::;i--vMp.o* 

7 1. 78 to 150°C conveniently at or near ambient temperature. 

\J:2ya,a.yd..po.ara^-r^icao,v»Oa.a.o„..™o.^^^^^ 
• u ioto40»C typically atambienttemperatureofabout20C. 

tl.olskillodchen,is,asappr.pria»ford.epro«ott.no^ 
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appropriate for the removal of the protecting group in question, such methods being chosen so 
as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 
the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, in 
5 which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied 
preferably has 1-4 carbon atoms. It will be understood that these examples are not exhaustive. 
Where specific examples of methods for the removal of protecting groups are given below 
these are similarly not exhaustive. The use of protecting groups and methods of deprotection 
not specifically mentioned is of course within the scope of the invention. 
10 A carboxy protecting group may be the residue of an ester-forming aliphatic or 

arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12C)alkyl groups (for example isopropyl, tCTt-butyl); lower alkoxy lower 
alkyl groups (for example methoxymethyl, ethoxymethyl, isobutoxymethyl); lower aliphatic 

15 acyloxy lower alkyl groups, (for example acetoxymethyl, propionyloxymethyl, 

butytyloxymethyl, pivaloyloxymethyl); lower alkoxycarbonyloxy lower alkyl groups (for 
example 1-methoxycarbonyloxyethyI, l-ethoxycarbonyloxyethyl); aryl lower alkyl groups 
(for example benzyl, p-methoxybenzyl, o-nitrobenzyl, e-nitrobenzyl, benzhydryl and 
phthalidyl); tri(lower alkyl)silyl groups (for example trimethylsilyl and 

20 tert-butyldimethylsilyl); tri(lower alkyl)silyl lower alkyl groups (for example 

trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl and vinylethyl). Methods 
particularly appropriate for the removal of carboxyl protecting groups include for example 
acid-, base-, metal- or enzymically-catalysed hydrolysis. 

Examples of hydroxy protecting groups mclude lower alkyl groups 

25 (for example tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for 
example acetyl); lower alkoxycarbonyl groups (for example lert-butoxycarbonyl); lower 
alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl lower alkoxycarbonyl groups 
(for example benzoyloxycarbonyl, p-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl, 
E-nitrobenzyloxycarbonyl); tri lower alkylsilyl (for example Uimethylsilyl, 

30 tert-butyldimethylsilyl) and aryl lower alkyl (for example benzyl) groups. 
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compound of Formula IV. 




N02 



IV 



The nitrobenzene of Foraiula IV may 



b-H 
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wth 2m aniline of Formula- V 




VI 

under suitable amide bond forming conditions as defined hereinbefore. 

Typical conditions include activating the carboxy group of the compound of 
5 Formula V, for example by treatment with a halo reagent (for example oxalyl chloride) to 
form an acyl halide in an organic solvent at ambient temperature and then reacting the 
activated compound with the aniline of Formula VI. Any functional groups are protected and 
deprotected as necessary. 

(b) A compound of the Formula I, or a pharmaceutically-acceptable salt or in-vivo - 
10 cleavable ester thereof, may be prepared by reacting an acid of the Fomiula V, or an activated 
, derivative thereof as defmed hereinbefore, 

0-H V 
with an anihne of the Formula VII 




Q2 VII 

15 under standard amide bond forming conditions as defined hereinbefore, wherein variable 
groups are as defined hereinbefore and wherein any functional group is protected, if 
necessary, and: 

(i) removing any protecting groups; 

(ii) optionally forming a pharmaceutically-acceptable salt or in-vivo- cleavable 
20 ester. 
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^ .... ^,™»a.defi«<lh«.i»b.fo«orasmosua..d,„*. 

compound using convcauv^x. j 

the range 20 to 80°C. in the art for the 

„^tmmtlKrang»,6>rexample, lOto 

"""^^ H„f,l,eF<«ul.I»terctoasubstt.ue„.o„Q'or<yis 

ofan,ino.oacy,a™,o,for=x»^^^^^ ^^^^^ 
,0 bromide, convemently m prince ^ 
^ anhydride or m>x«l anhydride, for example a (1 -6C)alicano,c ac 
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acetic anhydride or-the.mix€d-anhydrid&formed by the reaction of an alkanoic acid and a 
(l-6C)alkoxycari)ony] halide, for example a (l-6C)alkoxycarbonyl chloride, in the presence of 
a suitable base as defined hereinbefore. In general the acylation is carried out in a suitable 
inert solvent or diluent as defined hereinbefore and at a temperature, in the range, for example, 
5 -30 to-HO'C, conveniently at or near ambient temperature. 

(e) A compound of the Formula 1 wherein a substituent on Q' or is 
(l-6C)alkanesulphonylamino may be prepared by the reaction of a compound of the Formula I 
wherein a substituent on Q' or is amino with a (1 -6C)alkanesulphonic acid, or an activated 
derivative thereof 

10 A suitable activated derivative of a (1 -6C)aIkanesulphonic acid is, for example, an 

alkanesulphonyl halide, for example an alkanesulphonyl chloride formed by the reaction of 
the sulphonic acid and an inorganic acid chloride, for example thionyl chloride. The reaction 
is preferably carried out in the presence of a suitable base as defined hereinbefore, particularly 
pyridine, and in a suitable inert solvent or diluent as defined hereinbefore, particularly 

15 methylene chloride. 

(f) A compound of the Formula I wherein a substituent on Q' or is carboxy, carboxy- 
(l-6C)alkyl, carboxy-(l-6C)alkoxy, carboxy-(l-6C)alkylamino, N-(l-6C)alkyl-carboxy- 
(l-6C)alkylamino or carboxy-(2-6C)alkanoylamino may be prepared by the cleavage of a 
compound of the Formula I wherein a substituent on Q' or is (l-6C)alkoxycarbonyl, 

20 ( 1 -6C)alkoxycarbonyl-( 1 -6C)alkyl, ( 1 .6C)alkoxycarbonyl-( 1 -6C)alkoxy, 

(l-6C)alkoxycarbonyl-(l-6C)alkylamino,N-(l-6C)alkyI-(l-6C)alkoxycarbonyl- 
(l-6C)alkylamino or (l-6C)alkoxycarbonyl-(2-6C)alkanoylamino as appropriate. 

The cleavage reaction may conveniently be carried out by any of the many procedures 
known in the art for such a transformation. The reaction may be carried out, for example, by 

25 hydrolysis under acidic or basic conditions. A suitable base is, for example, an alkali metal, 
alkaline earth metal or ammonium carbonate or hydroxide, for example sodium carbonate, 
potassium carbonate, sodium hydroxide, potassium hydroxide or ammonium hydroxide. The 
reaction is preferably carried out in the presence of water and a suitable solvent or diluent 
such as methanol or ethanol. The reaction is conveniently carried out at a temperature in the 

30 range 1 0 to 1 50°C, preferably at or near ambient temperature. 
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(g) A compound of the Fomula I wherein a substituent on Q' or is amino. 
.. :i .;.rn^O«lkvllamino, substituted (l-6C)alkylainino.substitut 

W1.6QalkyKl-6C)>lkylami»>o,aH-li*="eterocyclyl group may be pre^ 



;«ctio„,co„v«.en.l,,nU..p«-ce«tasui«bUbas=a3defm=aher=i„l«fo«.ofana^^^^ 
S derivative of *.Fc-»la«.s^i»».»Q' or Q'isasuiUbleleaw^grou^ 

a,, appropriate arrme or a H-«»0i«in8 

A saitable M-contairtog heterocyde is, for example. pyrroBto. morphoUne. 
piperidine, pipeline, homopiperarir* =. aAKWQaUcylpiperazine. 

A sui^ble leaving group i. for example, a balogeno group sucb as fluoro. chloro or 
,0 bromo, a (1 -6C).lkan=sulphonyloxy group such as meftmesulphoayloxy or an 
arylaulphooyloxy group such as 4-toluenesulphonyloxy. 

The reactior. is conv«>ienUy carried outiu 4= prese„ceofas«i«ble,ner.d.ta.or 

e^er as definedherembefore and ata^mperahrrcinterange, for example, 
conveniently in the range 75 to ISCC. 
" Thefono™,gbiologica.ass.ysa,.d^plesserve»iUusUa«*epreseu.inve„tion. 

Rinlngical Assays 

The following assays can be used .0 measure the p38 kinase-mhibrtory, the 
TNF-inhibitory and anti-arthritic effects of the compounds of the present taventron. 

20 Tn vitro enzy me assay 

Uc ability of compounds of the invention to inhibit the en^ p38 kmaae «as 
Activityoftestcompoundsag^nsteachofthepSSaandpWisofonnsofthe 

enzyme was determined. ^ 

Human recombinant MKK6(OenBankAccesio„NumbcrO120%72) was tsolated 

« ftomhnageclone45578(2Mlfe l«6.2i. 151) and utilised to produce protetnm the 
form ofaOSTfbsionproteininapGEX vector ushrg^ralogousproceduresto those drscosed 

n ■ - -Tl- -'-^-^ Chemi^ 1996, 221, 2886.2S91. p38a (GenBanl, 

AccessionNumt<rO529039)andp38MGenBankAccessionNumberO1469305,we. 

isolated by PCR amplification of human lymphoblastoid cDNA (GenBanlt Acces^on Number 
30 GM,416) and human foetal brain cDXA [synthesised ftom mRNA (Clontech. catalog 
no 6525-1) using a Gibco superscript cDNA synthesis kit] respectively us«.g 
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oligonucleotides designed for the 5' and.3' ends of the human p38a and p38p genes using 
analogous procedures to those described by J. Han et al, Biochimica et Biophvsica Acta, 
1995, 1265, 224-227.anxi Y. Jiang e^g/... Journal of Biological Chemistry , 1996, 271, 17920- 
17926. 

5 Both p38 protein isoforms were expressed in e coli in PET vectors. Human 

recombinant p38a and p38p isoforms were produced as 5' c-myc, 6His tagged proteins. Both 
MKK6 and the p38 proteins were purified using standard protocols: the GST MKK6 was 
purified using a glutathione sepharose column and the p38 proteins were purified using nickel 
chelate colunms. 

10 The p38 enzymes were activated prior to use by incubation with MKK6 for 3 hours at 

30°C. The unactivated coli-expressed MKK6 retained sufficient activity to fully activate both 
isoforms of p38. The activation incubate comprised p38a (10^1 of 1 Omg/ml) or p38p (lO^il 
of 5mg/ml) together with MKK6 (10^1 of Img/ml), 'Kinase buffer' [1 OOfil; pH 7.4 buffer 
comprising Tris (50mM), EGTA (O.lmM), sodium orthovanadate (O.lmM) and 

15 p-mercaptoethanol (0.1%)] and MgATP (30m1 of 50mM MgCOCOCHj)! and O.SmM ATP). 
This produced enough activated p38 enzyme for 3 Miraotiter plates. 

Test compounds were solubilised in DMSO and lOjilofa 1:10 diluted sample in 
•Kinase Buffer' was added to a well in a Microtiter plate. For single dose testing, the 
compounds were tested at lOfiM. 'Kinase Assay Mix' [30jal; comprising Myelin Basic 

20 Protein (Gibco BRL cat. no. 1322B-010; 1ml of a 3.33mg/ml solution in water), activated p38 
enzyme (50^1) and 'Kinase Buffer' (2ml)] was then added followed by 'Labelled ATP' [lO^il; 
comprising 50nM ATP, O.ljiCi "P ATP (Amersham International cat. no. BFIOOO) and 
50mM Mg(OCOCH3)2]. The plates were incubated at room temperature with gentle agitation. 
Plates containing p38a were incubated for 90min and plates containing p38p were incubated 

25 for 45min. Incubation was stopped by the addition of 50^1 of 20% trichloroacetic acid 
(TCA). The precipitated protein was phosphorylated by p38 kinase and test compounds were 
assessed for their ability to inhibit this phosphorylation. The plates were filtered using a 
Canberra Packard Unifilter and washed with 2% TCA. dried overnight and counted on a Top 
Count scintillation counter 

30 Test compounds were tested initially at a single dose and active compounds were 

retested to allow ICjo values to be determined! 



<WO_0007991A1J.> 



PCT/GB99/02489 

WO 00/07991 

-52- 

« 

.. . In .vitro c l'-hasftd assavs^ 
(i) PBMt 

The ability of compounds of this invention to inhibit TNFa production was assessed 
by using human peripheral blood mononuclear cells which synthesise and secrete TNFa when 
5 stimulated with lipopolysaccharide. 

Peripheral blood mononuclear cells (PBMC) were isolated from heparinised 
(lOunits/ml heparin) human blood by density centrifogation (Lymphoprep™ ; Nycomed). 
Mononuclear cells were resuspended in culture medium [RPMI 1640 medium (Gibco) 
supplemented with 50 units/ml penicillin, 50^g/ml streptomycin, 2mM glutamine and \% 
,0 heat-inactivatedhumanAB serum (SigmaH.1513)]. Compounds were solubilised in DMSO 
at a concentration of 50mM, diluted 1 :100 in culture medium and subsequently senal 
dilutions weremade in culturemedium containing 1%DMS0. PBMCs (2.4x10' cells in 
160m culture medium) were incubated with 20^1 of varying concentrations of test compound 
(triplicate cultures) or 20^ culture medium containing 1% DMSO (control wells) for 30 
,5 minutes at 37°C in a humidified (5o/oC0^95o/o air) mcubator (Falcon 3072 ; 96 well fiat- 
bottom tissue culture plates). 20^I lipopolysaccharide [LPS E.Coli 01 1 1:B4 (Sigma L-^ 

final concentration lO^g/ml] solubilised in culture medium was added to appropriate wells. 
20m culture medium was added to "medium alone" control wells. Six "LPS alone" and four 
"medium alone" controls were included on each 96 well plate. Varying concentrations of a 

20 known TNFa inhibitor were included in each test, i.e. an inhibitor of the PDE Type IV 
enzyme (for example see Semmler, J. Wachtel. H. and Endres, S., MJJmmu^^ 
(1993). li(3). 409-413) or an inhibitor of proTNFa convertase (for example, see 
McGe^han, G. M. et al. Mature (1994) m 558-561). Plates were incubated for 
7 hours at 37°C (humidified incubator) after which 100^1 of the supernatant was removed 

25 from each well and stored at -70°C (96 well round-bottom plates; Coming 25850). TNFa 
levels were determined in each sample usingahumanTOFaELISA(seeWO92/10190 and 

......... ;.K......n..rBioloev. vol 2 by F^derick M. Ausbel et al. John Wiley and 

Sons Inc.). 

n PR Mr^ne - me(" -- - ^test cnnrf ntration • medium alone) ^ IQQ 
% inhibition — ' ^ ' 

(LPS alone - medium alone) 
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. (ii) Human Whole Blood s-- 

The ability of the compounds of this invention to inhibit TNFa production was also 
assessed in a human \yhole blood assay. Human, whole blood secretes TNFa when stimulated 
with LPS. This property of blood forms the basis of an assay which is used as a secondary 
5 test for compounds which profile as active in the PBMC test. 

Heparinised (10 units/ml) human bipod was obtained from volunteers. 1 60(il whole 
blood were added to 96 well round-bottom plates (Coming 25850). Compounds were 
solubilised and serially diluted in RPMI 1640 medium (Gibco) supplemented with 50 units/ml 
penicillin, 50^g/ml streptomycin and 2mM glutamine, as detailed above. 20fxl of each test 
10 concentration was added to appropriate wells (triplicate cultures). 20|li1 of RPMI 1640 

medium supplemented with antibiotics and glutamine was added to control wells. Plates were 
incubated for 30 minutes at 3TC (humidified incubator), prior to addition of 20^1 LPS (final 
concentration lO^g/ml). RPMI 1640 medium was added to control wells. Six "LPS alone" 
. and four "medium alone" controls were included on each plate. A known TNFa 
151 synthesis/secretion inhibitor was included in each test. Plates were incubated for 6 hours at 
37^C (humidified incubator). Plates were centrifiiged (2000rpm for 10 minutes) and lOOfil 
plasma removed and stored at -70**C (Coming 25850 plates). TNFa levels were measured by 
ELISA (see WO92/10190 and Current Protocols in Molecular Biolo p iy. vol 2 by Frederick 
. M. Ausbel et al, John Wiley and Sons Inc.). The paired antibodies that were used in the 
20 ELIZA were obtained from R&D Systems (catalogue nos. MAB6 10 anti-human TNFa 
coating antibody, BAF210 biotinylated anti-human TNFa detect antibody). 

Ex vivo / In vivo assessment 

The ability of the compoundis of this invention as ex vivo TNFa inhibitors were 
assessed in the rat or mouse. Briefly, groups of male Wistar Alderley Park (AP) rats 
(180-210g) were dosed with compound (6 rats) or drug vehicle (10 rats) by the appropriate 
route, for example peroral (p.o.), intraperitoneal (i.p.) or subcutaneous (s.c). Ninety minutes 
later rats were sacrificed using a rising concentration of CO2 and bled out via the posterior 
vena cavae into 5 Units of sodium heparin/ml blood. Blood samples were immediately placed 
on ice and centrifiiged at 2000 rpm for 10 min at 4^C and the harvested plasmas frozen at 
-20^C for subsequent assay of their effect on TNFa production by LPS-stimulated human 
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blood.. The rat plasma samples were thawed andmpl of each sample was added to a set 

. - A u^ttntn nkt^. rromine 25850>: 50^1 of heparinized human 

format pattern m a wcu r- - n - 

blood was then added to each well, mixed and the plate was incubated for 30 min at 37«>C 
(humidified incubator). LPS (25^1; final concentration! O^g/ml) was added to the wells and 
incubation continued for a further 5.5 hours. Control wells were incubated with 25^1 of 
medium alone. Plates were then centrifixged for 10 min at 2000 rpm and 200^1 of the 
supematants were transferred to a 96 well plate and fiozen at .20OC for subsequent analysis of 

TNF concentration by ELISA. 

Data analysis by dedicated software calculates for each compound/dose: 

in . f TNir^ - x...n TTvPFn rControls) ■ Mean TNFa (Treated) x 100 
'0 % inhibition of TNr a 

Mean TNFa (Controls) 
Alternatively, mice could be used instead of rats in the above procedure. 

jf^^ a. anri-flrthritic agent 

,5 Activity of a compound as an anti-arthritic agent was tested as follows. Acid soluble 

native type II collagen was shown by Trentham et aim to be arthritogenic in rats; it caused 
polyarthritis when administered in Freunds incomplete adjuvant. This is now known as 
collagen-induced arthritis (CIA) and similar conditions can be induced in mice and pnmates. 
Recent studies have shown that anti-TOF monoclonal antibodies [2] and TNF r.ceptor-IgG 

20 fusion proteins [3] ameliorate established CIA indicating that TNF plays a key role in the 
pathophysiology of CIA. Moreover, the remarkable efficacy reported for anti-TNF 
n^onoclonal antibodies in recent rheumatoid arthritis clinical trials indicates that TNF plays a 
xnajor role in this chronic inflammatory disease. Thus CIA in DBA/1 mice as described m 
references 2 and 3 is a tertiary model which can be used to demonstrate the anti-arthntic 
25 activity of a compound. Also see reference 4. 

1. Trentham, D.E. et ai, (1977) J. Exp. Med. , 146, 857. 

2. Williams. R.O. et al, (1992) Proc. Natl. Acad. Sci., 82, 9784. 

3. Williams, R.O. et al., (1995) Iinmunology, 84. 433. 

4 Badger, M. B. et al, (1996) Th. i.nn,.! nf PharmaroloPY and Experimental Therapeutics 
30 279, 1453-1461. 
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Although tiieijhannaiiSiSlbgical p^^ 
structural change as expected, in general a compound of the Formula I gives over 30% 
inhibition of p38a and/or p38p at concentrations up to 1 OfiM and over 30% inhibition in the ' ' 
PBMC test at concentrations up to 50nM. No physiologically unacceptable toxicity was 
5 observed at the efifective dose for compounds tested of the present invention. 
By way of example, 6-chloro-M-[5-(3-dimethylaminoben2amido)- 
2-methylphenyl]pyridine-3-carboxamide [Example 1] has an ICjo of approximately IjiM 
against p38a and an ICjo of approximately. 9^M in the PBMC test; 
H-[5-(3-dimethylaminobenzamido)-2-methyIphenyl]ben20thiazole-6-carboxamide 
10 [Example 8, Compound No. 2] has an ICjo of approximately 0. 1 against p3 8a and an ICjo 
of approximately S^M in the PBMC test; 

N-[2-chIoro-5-(4-cyanobenzamido)phenyl]quinoline-6-carboxamide [Example 10] has an IC50 
of approximately 0.05^M against p38a and an IC50 of approximately 2^M in the PBMC test 
andN-[5-(5-isoxazolyIcarbonylamino)-2-methylphenyl]quinoline-6.carboxamide 

15 [Example 14] has an ICso of approximately 0.1 ^M against p38a and an ICjo of approximately 
3\iM in the PBMC test. 

As disclosed hereinbefore, a further aspect of the present invention concerns 
compounds of the Formula I wherein Q' is substituted by a basic substituent selected from the 
substituents for Q' defined hereinbefore and is a phenyl or heteroaryl group as defined 

20 hereinbefore which also bears a basic substituent selected from the substituents for defined 
hereinbefore, which compounds possess improved TNFa inhibitory potency in one or both of 
the PBMC and HWB tests. By way of example, 

6-[2-(l-methylpyrrolidin-2-yl)ethylamino]-H-[2-methyl-5-(2-moipholinopyrid- 
4-ylcarbonylamino)phenyl]pyridine-3-carboxamide [Example 22(1 8)] has an ICjo of ~ 

25 approxunately 0,05jiM against p38a, an IC50 of approximately 0.3mM in the PBMC test and 
an ICjo of approximately 2|iM in the HWB test; and 
6-(3-dimethylaminopropylamino)-N-[2-methyl-5-(2-morpholinopyrid- 
4-ylcarbonylamino)phenyl]pyridine-3-carboxamide [Example 22(14)] has an ICjo of 
approximately O.OSjiM against p38a and an IC50 of approximately 3jiM in the HWB test. 

30 According to a further aspect of the invention there is provided a pharmaceutical 

composition which comprises an amide derivative of the Formula I, or a pharmaceutically- 
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. • ,«,v«Heesterthereof,asdefinedherembeforeinassociationwitha 
.acceptable or in^vwor cleavable^ester inereoi, 

. . ««toWft Hiluent or earner. 

aqueou. or oily soWon for tovenous, subcu«n«>us. ur,r>m^ 

• , •^s.nt. well known in the art. Thus, compositions intended 

\„a„ce.*.o...r™.Un— v=r,ae,«..-P0.a«-J^=-- 

Lintoto .0 hun-ans wiU generally eonUu. fcr example, ftom 0.5 mg » 0.5 g of a 
~:i..«l*a„approp.a.ea.aeo„v.«a.o..ofe.elpie„.*e..ayva., 

,0 ftom abou. 5 u, about 98 pe«:en. by weigh, of to composiuo... 

T,esizeofa«dose,orteapeuUc„rp™phy,ac.cp»po^otacompo«.of1,e 

.™::.U— yvar,aecor..»tooa»ea„.everi.of.e.„^^^^ 
^.exofteaMm^orpadentandtorouleofadmi— .aocord.„g.owellta»™> 

T- ■ ,Lso*atadaUydosein*ea«.ge,tor«omple.0.5mg.o75mgper 

:r:^st:iterr:.^"-- --..rao^-be 

Hereawbe„aparen,e,a,ro„«i.«nployed. Thu., for example, for m»ave„ous 
:::ll,aJinto™ge,forexampl.0.5mg»30mgper.gb<.ywe*- 
'Hlly^used. Similarly.fora— Uo.byi„taia«on.aaoaem*erange.for 
Z^Io.5mg».5mgper.gboay«eigb.«U,b.»a. Oral ad..— s However 
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preferred, particularly in tablet fomi. . Typically,, unit dosage forms will contain about 1 mg to 
500 mg of a compound of this invention. 

According to a.further aspect of the invention there is provided an amide derivative of 
the Fomiula I, or a pharmaceutically-acceptable salt or irhvivo-cleavable ester thereof, as ' 
5 defined hereinbefore for use in a method of treatment of the human or animal body by 
therapy. 

According to a further aspect of the invention there is provided the use of an amide 
derivative of the Formula I, or a pharmaceutically-acceptable salt or in^vivo -cleavahle ester 
thereof, as defined hereinbefore in the manufacture of a medicament for use in the treatment 
10 of medical conditions mediated by cytokines. 

In a further aspect the present invention provides a method of treating diseases or 
medical conditions mediated by cytokines which comprises administering to a warm-blooded 
animal an effective amount of a compound of the Formula I, or a pharmaceutically-acceptable 
salt or in-vivo -cleavable ester thereof, as defined hereinbefore, 
15 In a further aspect the present invention provides the use of a compound of the 

. Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof, in the 
manufacture of a medicament for use in the treatment of diseases or medical conditions 
mediated by TNF, IL-1 , IL-6 or IL-8. 

In a further aspect the present invention provides a method of treating diseases or 
20 medical conditions mediated by TNF, IL-1, IL-6 or IL-8 which comprises administering to a 
warm-blooded animal an effective amount of a compound of the Formula I or a 
pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof. 

In a further aspect the present invention provides the use of a compound of the 
Formula I, or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof in the 
25 manufacture of a medicament for use in the treatment of diseases or medical conditions 
mediated by TNF. 

In a further aspect the present invention provides a method of treating diseases or 
medical conditions mediated by TNF which comprises administering to a warm-blooded 
animal an effective amount of a compound of the Formula I, or a pharmaceutically-acceptable 
30 salt or in-vivo -cleavable ester thereof 
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l,.«^=.p«.*ep,=-.— provides *eu3c«faco„^^ 
roriiiuia A, v^* •* J »T ^ TT Q 

P„™^..o.ap.annac..i*-p.a«..a,.o.U^.-*-«^f-»'^ 

„ „«„fi^ofamed>c»en.fo,u.ei„inhibi*,gTOF. 

l„afurteasp«»4epreserttaventionprov,desamefhodof»>h.b,tmgl 

.^ir.sl.».».™.«oo.eaa„^>a„e.c.vea™>..ofaoo.^^ 
Zulalo,apha».=.«.ical.y-a-P^lesa,,oria«m<.eavab.«.er*^^^ 

„ po^^l oraphan„ac««ica.ly-acc.pUb.e^.o,i«^.eavaMce...*^^^ 

.ccepable salt or inaivo-deavabte ester thereof. 

,,aft«her aspectthe present — P.«vides.heuseo,aco.npo™.o*e 

Por.„i.,orap^»Uca.ly.aceeptab,es.Uori^.eavab>ees.er*^^^ 

„ taa^^aspeathep^ept — Proviaesarnetbodofprovrd^sa^^^ 

■^.tor, effect v*ichco,np.isesadmini«erin6<oa»a--"°°^=^-"^="*^^^ 
rllZ/lpot^aortbePortnuUMrapbanr^c^caU,^-^ 

cleavable ester thereof. , 
^aftrrtberaspecttbeprese.. — Providesmeuseofacornpou^dotthe 

■ .1 «..«,t«We salt or in-vivo- cleavable ester thereof, m the 
30 Formula I, or a pharmaceutically-acceptable salt or hlO- 

.anufactureofamedicamentforuseinlhetreatmentofrhe.n.^^^^ 
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>v.. bowel disease^^multiple-scl^^^ heart failure, ischaemic 

heart disease or psoriasis. 

In a further aspect the present invention provides a method of treating rheumatoid 
arthritis, asthma, irritable bov^^el disease, multiple sclerosis, AIDS, septic shock, congestive 
5 heart failure, ischaemic heart disease or psoriasis which comprises administering to a warm- 
blooded animal an effective amount of a compound of the Formula I, or a phannaceutically- 
acceptable salt or in-vivo -cleavable ester thereof. 

The compounds of this invention may be used m combination with other drugs and 
therapies used in the treatment of disease states which would benefit from the inhibition of 
10 cytokines, in particular TNF and IL-1. For example, the compounds of the Formula I could 
be used in combination with drugs and therapies used in the treatment of rheumatoid arthritis, 
asthma, irritable bowel disease, multiple sclerosis, AIDS, septic shock, congestive heart 
failure, ischaemic heart disease, psoriasis and the other disease states mentioned earlier in this 
^^specification. 

15 For example, by virtue of their ability to inhibit cytokines, the compounds of the 

Fonnula I are of value in the treatment of certain inflammatory and non-inflammatory 
diseases which are currently treated with a cyclooxygenase-inhibitory non-steroidal 
anti-inflammatory drug (NS AID) such as indomethacin, ketorolac, acetylsalicyclic acid, 
ibuprofen, sulindac, tolmetin and piroxicam. Co-administration of a compound of the 

20 Formula I with a NSAID can result in a reduction of the quantity of the latter agent needed to 
produce a therapeutic effect. Thereby the likelihood of adverse side-effects from the NSAID 
such as gastrointestinal effects are reduced. Thus according to a further feature of the 
invention there is provided a pharmaceutical composition which comprises a compound of the 
Formula I,.or a pharmaceutically-acceptable salt or in-vivo -cleavable ester thereof, in 

25 conjunction or admixture with a cyclooxygenase inhibitory non-steroidal anti-inflammatory 
agent, and a pharmaceutically-acceptable diluent or carrier 

The compounds of the invention may also be used with anti-inflammatory agents such 
as an inhibitor of the enzyme 5-lipoxygenase. 

The compounds of the Formula I may also be used in the treatment of conditions such 

30 as rheumatoid arthritis in combination with antiarthritic agents such as gold, methotrexate. 
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steroids and penicilUnamine. and in conditions such as osteoarthritis in combination with 
Steroids. 

•n,e compounds of the present invention may also be administered in degradative 
diseases, for example osteoarthritis, vnth chondroprotective. anti-degradative and/or 
.5 reparative agents such as Diacerhein. hyaluronic acid fomiulations such as Hyalan. Rumalon. 
Arteparon and glucosamine salts such as Antril. 

The compounds of the Formula 1 may be be used in the treatment of astimia in 
combination with antiasthmatic agents such as bronchodilators and leukotiene antagonists. 
If fomiulated as a fixed dose such combimition products employ the compounds of 
10 this invention witiun ti.e dosage range described herein and the other phannaceutically-active 
agent within its approved dosage range. Sequential use is contemplated when a combmation 

formulation is inappropriate. 

Although tiie compounds of the Formula I are primarily of value as tiierapeutic agents 
for use in warm-blooded animals (including man), tiiey are also useful whenever it is required 
.5 to inhibitthe effects of cytokmes. Tl,us. tiiey are useful as pharmacological standards for use 
in the development of new biological tests and in the search for new pharmacological agents. 
The invention will now be illustrated in tiie following non-limiting Examples m 

which, unless othervwse stated:- 

(i) operations were carried out at ambient temperature. Le. in the range 17to25»C 

20 and under an atmosphere of an inert gas such as argon unless otherwise stated; 

(ii) evaporations were carried out by rotary evaporation m vacuo and work-up 
procedures were carried out after removal of residual solids by filtration; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid 
chromatography (MPLC) were perifom^ed on Merck Kieselgelsilica(Art. 9385) or Merck 

25 Lichroprep RP-1 8 (Art. 9303) reversed-phase silica obtained fi:om E. Merck, Darmstadt, 
Gem^any or high pressure liquid chromatography (HPLC) was performed on C18 reverse 
phase silica, for example on a Dynamax C-18 60A preparative reversed-phase column; 

(iv) yields, where present, are given for illustration only and are not necessarily tiie 

maximum attainable; 

30 (V) in general, the end-products of tiie Formula I have satisfactory microanalyses and 

their stmctures were confirmed by nuclear magnetic resonance (NMR) and/or mass spectral 
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techniquesrfast^atbm bbmbanlmerit (F^^^ data were obtained using a Platform 

spectrometer and, where appropriate, either positive ion data or negative ion data were 
collected; NMR chemical shift values were measured on the delta scale [proton magnetic ' 
resonance spectra were determined using a Varian Gemini 2000 spectrometer operating at a 
5 field strength of 300MHz or a Bruker AM300 spectrometer operating at a field strength of 
300MHz]; the following abbreviations have been used: s, singlet; d, doublet; t, triplet; m, 
multiplet; br, broad; 

(vi) intermediates were not generally fully characterised and purity was assessed by 
thin layer chromatographic, HPLC, infra-red (IR) and/or NMR analysis; 
10 (vii) melting points are uncorrected and were determined using a Mettler SP62 

automatic melting point apparatus or an oil-bath apparatus; melting points for the 
end-products of the Formula I were determined after crystallisation from a conventional 
organic solvent such as ethanol, methanol, acetone, ether or hexane, alone or in admixture; 
and . 

1-5' (viii) the following abbreviations have been used:- 

DMF iLN-dimethylformamide 
DMSO dimethylsulphoxide 
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, ^.ajjjfilel 6-chlom^N^lM3.dimethylaminob,„zam 
3-carboxaiiiicle 

6.Chloropyrid-3.ylcarbonyl chloride (0.37 g) was added to a mixture of 
NK3-arnir»o4-rnethylpher»yl)-3.dimethylaminobe^^^^ (0.54 g). potassium carbonate 

5 (0 304 g), DMF (5 ml) and methylene chloride (20 ml) and the resultant mixture was 
stirred at ambient temperature for 16 hours. Th. mixture was poured into water and 
extracted with ethyl acetate. The organic extracts were washed with a saturated aqueous 
sodium chloride solution, dried over magnesium sulphate and evaporated. The residue 
was purified by column chromatography on silica using a 3:2:1 mixture of isohexane. 

,0 ethylacetateandmethylenechlorideaseluent. There was thus obtained the title 

compound as a solid (0.122 g); ^IRSEectrum: (DMSOd,) 2.19 (s, 6H), 3.28 (s, 3H). 6.88 
(m, IH), 7.25 (m. 4H). 7.57 (m. IH), 7.7 (d, IH), 7.84 (d, IH), 8.36 (m. IH), 8.95 (d, IH), 
10 1 1 (s. IH), 10.16 (s. IH); MasiSEecfimn: M+H* 409 and 411. 

The H-(3.amino-4-methylphenyl)-3-dimethylaminobenzamide used as startmg 

15 material was prepared as follows : 

Oxalyl chloride (13.0 ml) was added dropwise to a stirred mixture of 
3-dimethylaminobenzoic acid (20.3 g)andDMF(afewdrops)which had been cooled to 

0»C The mixture was allowed to warm to ambient temperature and was stirred for 
4 hours The resultant mixture was evaporated and the residue was dissolved in methylene 
20 chloride (150 ml). 4-Methyl.3-nitroaniline (15.2 g) and triethylamine (27.9 ml) were 
added in turn and the resultant mixture was stin:ed at ambient temperature for 16 hours. 
The reaction mixture was washed in turn with water, with a saturated aqueous solution of 
sodium bicarbonate and with a saturated aqueous sodium chloride solution, dned over 
magnesium sulphate and evaporated. T^e residue was triturated underamixture of ethyl 

25 acetate and isohexane. The solid so obtained was filtered off and recrystallised from 
ethanol to give N-(3-nitro-4-methylphenyl)-3-dimethylamino-benzamide (6.1 g); NME 
Spectrum: (DMSOd.) 2.46 (s, 3H), 2.95 (s, 6H), 6.92 (d, IH), 7.22 (m, 2H). 7.32 (t. IH), 
7 45 (d, IH). 7.97 (d, IH), 8.53 (s, IH), 10.43 (s, IH). 

After repetition of the previous reactions, a sample (8.25 g) was added to a stined 
30 suspension of ammonium formate (17.4 g), and 10% palladium-on-carbon (1 g) in 

methanol (250 ml). The mixture was stirred and heated to reflux for 4 hours. The mixture 
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was allowed to cool and thfeii filtered. The filtrate was evaporated and water was added to 
the residue. The resultant solid was. isolated. and washed in turn with water, with ethyl 
acetate and with diethyl ether. The solid was dried in a vacuum oven at 40°C to give 
N-(3-amino-4-methylphenyl)-3-diniethylaminobenzamide (6.89 g); NMR Snectnim - 
5 (DMSOd,) 2.0 (s, 3H), 2.94 (s. 6H). 4.78 (s, 2H). 6.82 (m, 3H), 7.07 (s, IH), 7.17 (m, 2H), 
7.25 (m. IH), 9.74 (s, IH). 

The 6-chloropyrid-3-ylcarbonyl chloride used as starting material was prepared by 
the reaction of 6-chloropyridine-3-carboxylic acid and qxalyl chloride using an analogous 
procedure to that described hereinbefore in the first part of the portion of this Example 
10 which is concerned with the preparation of starting materials. 

Example 2 N-(2-chloro-5-(4-cyanobenzamido)phenyl]pyridine-3-carboxainide 
A mixture of pyrid^-ylcarbonyl chloride (prepared by the reaction of pyridine- 
4-earboxylic acid and oxalyl chloride; 0.213 g), N-(3-amino-4-chlorophenyl)- 
15 4-cyanobenzaniide (0.27 g) and pyridine (4 ml) was stirred and heated to I lO'C for 
16 hours. After cooling, the mixture was poured into water (25 ml). The resultant 
precipitate was collected, washed with water and dried to give the title compound as a 
solid (0.32 g); NMR Spectrum; (DMSOd^) 7.58 (d, IH). 7.75 (m, IH), 7.85 (d, 2H), 8.01 
(d, 2H), 8. 10 (m, 3H), 8.80(d, 2H); Mass Spectrum : M+H* 377. 

20 The N-(3-amino-4-chlorophenyl)-4-cyanoben2amide used as starting material was 

prepared as follows : 

4-Cyanobenzoyl chloride (11. 92 g) was added slowly to a stirred solution of 
4-chloro-3-nitroaniline (10.4 g) in pyridine (20 ml) and the mixture was stirred and heated 
to 1 1 5°C for 1 8 hours. The mixture was cooled to ambient temperature and poured into 
25 water (150 ml) and stirred for 30 minutes. The resultant precipitate was isolated, washed 
with water and dried to give N-[4-chloro-3-nitrophenyl]-4-cyanobenzamide (1 8 g), 
m.p. 213°C; NMR Spectrum: (DMSOd^) 7.78 (d, IH), 8.05 (m, 3H), 8.1 (d, 2H), 8.58 (s, 
IH), 10.93 (s, IH). 

A portion (3.6 g) of the material so obtained was added to a stiired suspension of 
30 iron powder (lOg) in a mixture of ethanol (130 ml), water (30 ml) and glacial acetic acid 
(4 ml). The mixture was heated to 75'>C for 1 hour and thereafter, whilst hot, basified by 
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the addition of-sodium carbonate. The mixture was filtered and the fitote was 

_ J in water for 3 hours. The solid was isolated 

evaporated, ine resunani sonu — 

a„ddried«,give««re,»ired,.artBgm«erial(2.7 g), m.p. 237.7»C; NMEJMMm^ 
(DMSO.W 5.44 (s, 2H), 6.98 (m. IH), 7^1 (d. IH). 7.42 (d. IH). 8.07 (d, 2H). 8.14 (d, 
5 2H),10.36(S,1H). 

^3BBl£3 N.|5<3.dimetl.yl.mto.b.nl.n.i<lo>2-n.ethylpbMiyllq«to«»'<»«- 

2-carboxainide 

Triethylamine (0.28 ml) was added to a stirred mixture of N-(3-amino- 
,0 4-methylphenyl>3-dimethylaminobenzamide(0.27g).2-^^^^^^^^ 

(0 29 g) and methylene chloride (10 ml) and the resultant mixture was stirred at ambient 
temperature for 16 hours. The reaction mixture was partitioned between methylene 
chlorideand water. ITie organic phase was washed with a saturated aqueous solution of 
sodium bicarbonate and evaporated. The residue was triturated under ethyl acetate. There 
,5 was thus obtdned the title compound asasolid(0.175g);imSEec£Hm:(DM^^ 
2 31 (s, 3H). 2.95 (s. 6H). 3.31 (s. 3H). 6.91 (d, IH) 7.27 (m. 4H), 7.59 (d. IH), 8.01 (m, 
2H). 8.24 (m. 3H), 9.56 (s, IH). 10.15 (s. IH). 10.42 (s. IH); lAm^^- M+H* 426. 

ExamElei N-l5-(4-chlorobenzamido)-2.methylphenyl]quiiioliiie- 
20 6-carboxamide 

Triethylamine (0.28 ml) was added to a stirred mixture of 4-chlorobenzoyl chlonde 
(0.29 g) H-C5-amino.2-methylphenyl)quinoline.6-carboxamide (0.28 g) and methylene 
chloride (10 ml) and the resultant mixture was stirred at ambient temperature for 16 hours, 
•me precipitate was isolated, washed with water and with methylene chloride. There was 
25 thus obtained the title compound asasolid (0.208 g);l«SEecffi^ 

3H) 7 24 (d, IH), 7.52-7.62 (m, 4H), 7.87 (s, IH), 7.98 (d. 2H), 8.12 (d IH) 8.46 (d. IH). 
8.52 (d, IH), 8.65 (s, IH) 9.00 (s, IH). 10.15 (s. IH) 10.31 (s. IH); MmSmm- 
M+HM16. 

The H-(5.amino-2-methylphenyl)quinolme-6.carboxamide used as startmg 
30 material was prepared as follows : 
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Oxalyl chloride (1 2.73 ml) was added to a solution of 6-quinolinecarboxylic acid 
(20.3 g) in a mixture of methylene chloride (150 ml) and DMF (1 ml) which had been 
cooled to CC. The mixture was allowed to warm to ambient temperature and was stiri-ed 
for 4 hours. The mixture was evaporated and the residue was dissolved in a mixture of 
5 methylene chloride (150 ml) and DMF (5 ml). 2-Methyl-5-nitroaniline (14.3 g) and 
triethylamine (20.35 ml) were added in turn and the mixture was stirred at ambient 
temperature for 16 hours. The precipitate was isolated, washed with water and with ethyl 
acetate and dried imder vacuum at 55**C. There was thus obtained N-(2-methyl- 

5- nitrophenyl)quinoline-6-carboxamide as a solid (26.7 g); NMRSpectnim ; (DMSOd«) 
10 2.43 (s, 3H). 7.59 (d, IH), 7.84 (m, IH), 8.06 (m, IH), 8.3 (m. IH). 8.4 (m, 2H), 8.83 (m, 

2H).9.16(m,lH), 10.53 (s,lH). 

A mixture of the material so obtained, 10% palladium-on-carbon (1.29 g), 
ammonium formate (36.5 g) and methanol (500 ml) was stirred and heated to reflux for 
2 hours. The mixture was cooled to ambient temperature and filtered through 
15 diatomaceous earth. The solvent was evaporated and the residue was triturated under 
water. The resultant solid was isolated and dried under vacuum at 55'C to give 
N-(5-amino-2-methylphenyl)quinoline-6-carboxamide as a solid (1 4.7 g); NMR 
Spectrum: (DMSOd^) 2.08 (s, 3H), 6.41 (m, IH), 6.64 (d, IH), 6.89 (d, IH), 7.62 (m, IH), 
8.1 (d, IH), 8.23 (d, IH). 8.5 (d. IH), 8.6 (s, IH), 8.99 (d, IH), 9.86 (s, IH). 

20 

Example 5 N-[5-(3-dimethylaminobenzamido)-2-inethylphenyl]quinoline- 

6- carboxamide 

6-Quinolinecarboxylic acid (0.173 g) was added to a stirred suspension of 
N-(3-amino-4-methyIphenyl)-3-dimethylaminoben2amide (0.135 g), diisopropylethylamine 

25 (0.325 ml), 2-(7-a2abenzotria2oI-l-yl)-l,l,3,3-tetramethyluronium hexafluorophosphate(V) 
(0.39 g) in DMF (10 ml) and the resultant mixture was stirred at ambient temperature for 
16 hours. The solvent was evaporated and the residue was dissolved in methylene chloride 
and washed with a saturated aqueous sodium bicarbonate solution, dried over magnesium 
sulphate and evaporated. The residue was triturated under a mixture of ethyl acetate and 

30 isohexane. There was thus obtained the title compound as a solid (0.052 g); NMR Spectrum : 
(DMSOd,) 2.24 (s, 3H), 2.95 (s. 6H), 6.89 (d, IH), 7.25 (m, 4H), 7.6 (m, 2H), 7.85 (s, IH), 
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6-carboxamide • * 

,5 Phospho^,ohlorid.(0.045ml)™^««'«™^"»»«°^ 

. ■.„l„^wad.edmt<imwithasaturatedac|ueoussod.um 
res»l,an.p«cip..aK«s.so.a.=d,wash.d.„ ii^^ste 

Hcarb«na«sol«ionandisohexa„e«"toe<l«<» Cunderv. 

, m Pfi rV N^^^ S pectrum : (DMSOdt) ^.^3 ^s. jn;, 

3H), 8.56 (d, IH), 8.65 (broad s, IH). V.Ul ^.oroau 

-VU.o.deC...^ 
^ 4 u of-^ tn 80»C for 2 hours. The reaction 
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bicarbonate solution, water and isohexane and dried under viacuum at SS'C. There was 
thus obtained N-(4-methyl-3-mtrophenyl)-3-trifluoroniethyIben2amide as a solid (21.91 
g); NMR Spectrum: (DMSOd«) 7.49 (d. IH), 7.78 (m. IH). 7.99 (m, 2H), 8.27 (m. 2H), 
8.51 (s. IH), 10.77(8, IH). 
5 A mixture of a portion (1 0 g) of the material so obtained, 1 0% palladium-on- 

carbon ( 1 .0 g), ammonium formate (1 9 g) and methanol (250 ml) was stirred and heated to 
reflux for 1 hour. The mixture was filtered through diatomaceous earth and the filtrate 
was evaporated. The residue was triturated under water. The resultant solid was isolated 
and dried under vacuum at SS^C to give H-(3ramino-4-methylphenyl)- 
10 3-trifluoromethylbenzamide as a solid (7.98 g); NMR Spectrum : (DMSOd^) 2.01 (s, 3H), 
4.83 (s, 2H), 6.85 (m, 2H). 7.08 (s, IH). 7.74 (t, IH), 7.92 (d, IH), 8.2 (d. IH), 10.11 (s, 
IH). 



Example 8 

1 5 Using analogous procedures to those described in the previous Examples, the 

appropriate acyl chloride was reacted with the appropriate aniline to give the compounds 
described in Table I. Where required, heteroaiylcarbonyl chlorides were prepared fi-om 
the corresponding heteroarylcarboxylic acids by reaction with oxalyl chloride using an 
analogous procedure to that described in the first part of the portion of Example 4 which 

20 concerned with the preparation of starting materials. 

Table I 



is 



Me 

Heteroaryl — CONH 




NHCO 




No. 


Heteroaryl 


R 


Method 


Note 


1 


5-methylisoxazol-3-yl 


3-dimethylamino 


Ex.3 


(a) 


2 


6-benzothiazolyl 


3-dimethylamino 


Ex.3 


(b) 


3 


6-quinolyl 


4-cyano 


Ex.4 


(c) 


4 


6-quinolyl 


hydrogen 


Ex.4 


(d) 


5 


6-quinolyl 


4-methoxy 


Ex.6 


(e) 
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rz f 

/ 

"1 " 


6-quinolyl """ 

6-quinolyl 

4-hydroxyquinazolin-6-yl 


3-fluoro 

24-dimethoxy 

3-dimethylamino 


Ex.6 
Ex.4 
Ex.4 
Ex.3 


(f) 
(g) 
'W 
(i) 


9 


6-quinoxalinyl 

h-methyH ,8-naphthynclin-3-yi 


3-dimethylamino 
3-dimethylammo 


"1x73 


IT" 



reacants 5.m«hyU»x=^l-3-ylcarbonyl chloride and U<^-'-^o- 

, j,,,^: (DMSOd.) 2.17 3H), 2.94 (s. ffl). 6.63 (s, IH). 6.9 (d. IH). 7. 
^^;;f7;;7aiH)7.SUs,.H).10.09s.lH,,10..2(s,.H).Ms..m 
reacants we,= benzoOJa^l-S-ylcarbonyl cUorid. a^ H-(3-ami»o- 
lL»>3-din,e*yla.i.oben^^a=. The product gav. *e Mlo*. d.«. 

,,^^;;;^.«,S.,2(alH)8.2(d,.H).S.79(..H,.9.55(s,,H,,0.04,,.H,..0., 

IHV MassSEecauin:M+H*431. 

The,eac«n,s»«.H-(5-a-i--^»*Vlphe„y')^-'™^^^ 

(DMSOd.) 2.25 (. 3H, 7.6 (d, IH). 7.5S-7.64 2H), 7.S9 (s H). • 
. L 3H,, 8.2S (d, ,H). S.49 (d. IH), 8.65 (s. .H). 9.0 (s, IH). 10.16 (s. IH). 10.48 (s, 

IH); MaQ^ S pectrum : M+H* 407. 

The reacM.. were 6K,»inolylcarbo„yl chloride ^ 
4le«he„^lde.T.ep.d.c,»ave^fo,lo^^ 

(DMSOd.) 2.24 (s. 3H), 7.24 (d. IH). 7.5-7.7 5H), 7.89-7.97(,n. 3H) 8.1«. 
»r25(d,lH)8.49(d,,H),8.65(..H,9.0,(s,,H).,0.16(.lH,10.25(s,.H);M« 

Soectnun: M+H"" 382. . 

Tie H^3.»n»o4-meftylphenyl)be.^i<'= .,ed as a sorting matenal v« 
„,eparedasfollows:-Bcn^ylchloride(1.9ml)w.sadded.oastaedn„xWeof 

::^o.o.uene(2s,,.c*yU-.e(5.57.U)and.ed,ylenech,oHde(80^^^^^^^ 

„ ^l^^v^ssdxrcda.an.biea.^pera^ref""^'"- T.= «dx»ewas»a. edw.*a 
..^^a^^eoussoludonofsodiu.— e. Ue cgaMc phase was dr,ed over 
^.„es.™ sulpha, and evaporaUd. TV «.idne was «i»a»d wid, a »x»e of ed,yl 
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acetate and diethyl ether: There was thus obtained the required starting material (1 .32 g); 
..... NMR Spectrum: (DMSOd,) 2.01 (s, 3H), 4.8 (s, 2H), 6.82 (m 2H), 7.1 1 (s, IH), 7.5 (m. 
3H), 7.91 (m, 2H), 9.86 (s, IH). 

(e) The reactants were N-(5-amino-2-methylphenyI)quinoline-6-carboxamide and 
5 4-methoxybenzoyl chloride. The product gave the following data: Mass Spectmin ; 

M+HM12. 

(f) The reactants were N-(5-amino-2-methyIphenyl)quinoIine-6-carboxamide and 

3- fluoroben2oyl chloride. The product gave the following data: Mass Snectnim - 
M+H*398. 

10 (g) The reactants were N-(5-amino-2-methylphenyl)quinoline-6-carboxamide and 
2,4-dimethoxybenzoyl chloride. The product gave the following data: NMR Spectrum - 
(DMSOde) 2.22 (s, 3H), 3.82 (s, 3H), 3.94 (s, 3H), 6.6-6.69 (m, 2H), 7.2 (d. IH), 7.51 (d. 
IH), 7.6-7.65 (m, IH), 7.73 (d. IH), 7.83 (s. IH). 8.1 1 (d, IH). 8.26 (d, IH), 8.57 (d. IH), 
* 8.66(s, lH),9.0(s, lH),9.89(s, IH), 10.17(s, IH); MassSpectrum: M+H* 442. 

15 (h) The reactants were 4-oxo-3,4-dihydroquina2olin-6-ylcarbonyl chloride [prepared 
by the reaction of the corresponding acid fJ. Amer. Chem. Soc. 1907, 29, 85) and oxalyl 
chloride] and N-(3-amino-4-methylphenyl)-3-dimethylaminobenzamide. The product 
gave the following data: NMR Spectrum : (DMSOdJ 2.21 (s, 3H), 2.95 (s, 6H), 6.9 (d, 

^ IH), 7.19-7.32 (m, 4H), 7.58-7.69 (m, 2H), 7.79 (s, IH), 8.18 (s IH), 8.24 (d, IH), 8.74 (s, 

20 IH), 10.1 (s, IH), 10.11 (s, IH): Mass Spectrum : M+HM42. 

(i) The reactants were 6-quinoxalinylcarbonyl chloride and N-(3-amino- 

4- methylphenyl)-3-dimethylaminoben2amide. The product gave the following data: NMR 
Spectrum: (DMSOdJ 2.24 (s, 3H), 3.05 (s, 6H), 6.9 (d, IH), 7.23-7.32 (m. 4H). 7.6 (d, 
IH), 7.86 (s, IH), 8.22 (d, IH). 8.36 (d, IH), 8.76 (s, IH). 9.05 (s, 2H), 10.12 (s, IH), 10.3 

25 (s, IH); Mass Spectrum : M+H* 426. 

The 6-quinoxalinylcarbonyl chloride used as a starting material was prepared as 
follows:- A 2N aqueous sodium hydroxide solution (7.95 ml) was added to a solution of 
methyl quinoxaline-6-carboxylate (1 g) in a mixture of methanol (30 ml) and water (5 ml) 
and the mixture was stirred at ambient temperature for 1 6 hours. The reaction mixture was 

30 evaporated and the residue was dissolved in water. The solution was acidified to pH3.5 by 
the addition of dilute aqueous hydrochloric acid and extracted with ethyl acetate. The 
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_ ... - «kto;«*.^ m,;noyaline-6-carboxylic acid a solid 
acetate and isohexane. mere was uiu. 

,„ 5 „. mm^- ff'MSOdO U6 (d. .H). 8^8 (d. IH), 8.59 (. IH), 9.02 (s, 2H). 
■ oxalyl cUorid. (0.065 ml) »ided dropwise to a =tod solution of a portion 

3 (0,8, g)otteacid»ob»,n=dinan»cti«ofm«hyl=n=*l»rid=P<'»')»*°^(» 
few drops) wWch had been cooled .0 0-C. TT« allowed ti, wann «, amb,en. 

„n.pe«ti.re and was stirred for 4 hours. The solvent «s evaporated to gtv. 
Mui.»xalinylcarbonyl ohloride which was used wifltou. tathe, purilie«ion. 
fl) uereactants were 2.meti,yH,8.naph,hyridm.3-ylcarbonyl chloride «>d 

,0 K-(3.ami«o^n«.kylP'«"y')-3-^'-*^'— ™= "^^^ 
.;Bo»in, dau: NML— ^ <^MSOd, 2.29 (s. 3H), 2.S2 ,s. 3H,, 2.95 (s 6„)^ . d. 
,H), 7.21.7.28 (tn, 4H). 7.58-7.67 (m, 2H) 7.95 (s. IH), 8.54 (d. IH) 8.62 (s, IH). 9.1 (s. 
IH), 10.13 (s, 2H); Mf ■!? f P^ti™!: M+ff 440. 
,5 ExamElii N-(5-benzamido.2-chlorophenyl)quinoline.6-carboxamide 

Using an analogous procedui^ to that described in Example 7, qumohne- 
6-carboxylicacidwasreactedwithN«-4-chlo.^^^^^^^ 
con.poundin47o/oyield;miK»-(I>MSOd.)7.57(m.6H^^ 
2H). 8.15 (d. IH). 8.17 (d, IH), 8.55 (d. IH). 8.78 (s, IH), 9.01 (m, IH), 10.33 (s, IH). 

20 10.44 (s. IH); M»»^^ Spectrum: M-H' 400. 

The H-(3-amino.4-chlorophenyl)benzamide used as a starting material was 

obtained as follows:- 

Benzoyl chloride (5.2 ml) was added to a stirred mixo« of 
24-diaminochloroben.ene(6.42g),triethylamine (12.5 ml) and methylene chlonde 

(ioOmDwhichhadheencoolcdtoO-C. TV m,xt«e was aUowed to warm to ambren. 
Lperatureandwassti^edfor 16hours. TV mixture was evaporated and tite rest^lue was 

^n^ted under a saturated a,ueous sodium bicarbonate solution. The -^^'^^ 
isolated, washed in turn with water and isohexane and dried under vacuum atS5CTbe« 

was thus obtiuned MK3-amino.4^1orophen,l)b=nzamide as a sotid (10.38 g); M 
30 „ (DMSOd, 5.32 (s, 2H), 6.9 (m. IH), 7.1 (d, IH), 7.37 (d, IH), 7.52 (m. 3H), 
7.9 (d,2H), 10.05 (s,lH). 
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Example 10 K-[2^I^lorb-5-(4-^ 

Using an analogous procedure to that described in Example 3, qiiinoline- 
6-carboxylic acid was reacted with N-(3-amino-4-chlorophenyI)-4-cyanobenzamide. The 
crude reaction product was purified by colunm chromatography on silica using a 97:3 
5 mixture of methylene chloride and methanol as eluent. There was thus obtained the title 
compound in 18% yield; NMR Spectrum : (DMSOdJ 7,58 (d, IH), 7.62 (m, IH), 7.77 (m, 
IH), 8.01 (d, 2H), 8.12 (t, 4H), 8.28 (d, 2HX 8.56 (d. IH), 8.67 (s, IH), 9.01 (d, IH), 10.34 
(s, 1 H), 1 0.67 (s, IH); Mass Spectrum : M-H" 425. 

1 0 Example II 6-chloro-N-[5-(3-cyclohexylpropionamido)-2-methylphenyl]pyridine- 
3-carboxamide 

Using an analogous procedure to that described in Example 3, 
6-chIoropyrid-3-ylcarbonyl chloride was reacted with N-(3-amino-4-methylphenyl)- 
3-cyclohexylpropionamide f J. Med. Chem.. 1996, 39, 3343-3356) to give the title 
15 compound: Mass Spectrum : M+H^ 400. 

Example 12 N- [5-(3-cy clohexy lpropionamido)-2-methylpheny I] quinoline- 
6-carboxamide 

Using an analogous procedure to that described in Example 5, quinoline- 
20 6-carboxylic acid was reacted with N-(3-amino-4-methylphenyl)- 

3-cyclohexylpropionamide to give the title compound; NMR Spectrum : (DMSOd^) 0.76- 
1.28 (m, 6H), 1.42-1.78 (m, 7H), 2.2 (s, 3H), 2.28 (t, 2H), 7.17 (d, IH), 7.39 (d, IH), 7.6 
(m, IH), 7.69 (s, IH), 8.12 (d, IH), 8.24 (d, IH), 8.49 (d, IH), 8.63 (s, IH), 9.0 (m, IH), 
9.82 (s, IH), 10.09 (s, IH); Mass Spectrum : M+H* 437. 

25 

Example 13 N-[5-(3-cyc]ohexylpropionamido)-2-methyIphenyl]qumoxaline- 
6-carboxamide 

Using an analogous procedure to that described in Example 5, quinoxaline- 
6-carboxylic acid was reacted with N-(3-amino-4-methylphenyl)- 
30 3-cyclohexylpropionamide to give the title compound; NMR Spectrum : PMSOd^) 0.76- 
0.97 (m, 2H), 1.04-1.24 (m, 3H), 1.40-1.78 (m, 8H), 2.2 (s, 3H), 2.28 (t, 2H), 7.17 (d, IH), 
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. ffl). 7.69 i^m^0.W (* .H), S.74 (s, ,H). 9.05 (». 2H), 9.M (s, 
IH), 10.25 (s, IH); MWSPP'IW'. ■"■ 

g^,^ H.15K5-i.ox.».ylc.rb.,,,..mi..>2.m.«.,.ph.n,.lq«tooUn.. 

"■^"C-o...oo.«e.oU»U=»i^inB^PM.5..«h,Hs„»-^^ 
3.y,ca.bc„y. chloride wa.«...dwi*MK5-amino4.me*y.pb«ym»ino^ 

»«en.«mp«a.«torl6h„ursand1.en=vapo..ed. The .sidue was punW 
,„llch.L^..yon.iHc.ush>slnc,e.Mypo..*.u,esof.e.h,^^^^^^ 

Ireland asel^n. T1«„«as*»so«aln«l,he«leco»pou^;M.I«==^ 
M-H" 425. 

15 6-carboxamide 

Using an analogous procedure to that described in Example 4. 
.Woror)vrid-3-ylcarbonyl chloride was reacted withN-(5-amino. 

^«»™ss*«d«».bie„.-P»-f-"--^''-7^'^^~ 
» „as p^med by column ch^matography on .iUca using incrcas,ngly polar m,x»cs 
XnechlLdeandmeO^olaseluen.. Uere *us obtained .e .Uc compound; 

Ma<;q S pectrum : M-H" 415. 



ji.p.«,hyKM3-morphoUnob«««nia.)phe.,.l«.l.ph».- 



25 2-carboxamide « 
TMophene.2<a,b«nylch,oride(0.069g)»asaddcd,oas*,edsuspen,>nof 

M3-an,ino-4-n,e*y.pheny.>3-n.orphoUnoben^lde (0.104 g), rte*y.=mn>. (0.15 ml) 
;dme*ylenech.oride(20ml)«ndft. — mixturew^sUnedatamb™. 
lp^L*,r4Kon..U.organlcphase^washcdwi*wa«,and»,haaa».«d 

30 a,uL.sodlumbica*ona«solu«.n.dried(MgSO,,andevapo,a.ed. T^e«.duewas 
Lived in me^ylen. chloride (2 ml) and die*,. ^ (20 «.) was added .o g,ve a 
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precipitate which'was isolated by filtration. Washed with diethyl ether and dried. There 
was thus obtained the title compound (0.047 g); NMR Spectrum : (DMSOd^) 2.18 (t, 3H), 
3.18 (t, 4H), 3.76 (t, 4H), 7.14 (d, IH), 7.20 (m. 2H), 7.38 (m, 2H), 7.41 (s, IH), 7.58 (m, 
IH), 7.78 (s, IH), 7.82 (d, IH). 7.98 (d, IH), 9.93 (s. IH), 10.13 (s, IH); Mass Spectrum : 
5 M+H* 422. 

The N-(3-amino-4-methylphenyl)-3-morphoIinobenzamide used as a starting 
material was prepared as follows :- 

A mixture of ethyl S-bromobenzoate (1 .92 ml), morpholine (1 .25 ml), 
2,2'-bis(diphenylphosphino)-l,l'-binaphthyl (0.336 g), sodium Igrt-butoxide (1.615 g) and 

10 tris(dibenzylideneacetone)dipalladium(0) (0.33 g) and toluene (25 ml) was stirred and 
heated to 90«'C for 18 hours under argon. The reaction mixture was allowed to cool to 
ambient temperature and extracted with IN aqueous hydrochloric acid. The aqueous 
phase was basified with concentrated sodium hydroxide solution and extracted with ethyl 
acetate. The organic phase was dried (MgSOJ and evaporated. The residual oil was 

15 purified by column chromatography on silica gel using a 47:3 mixture of methylene 
chloride and methanol as eluent. There was thus obtained 
N-(3-morpholinoben2oyl)morpholine (0.45 g). 

.A mixture of the material so obtained, 5M sodium hydroxide solution (2.5 ml) and 
. butanol (2 ml) was stirred and heated to 1 1 5°C for 1 8 hours. The mixture was evaporated 

20 and the residue was acidified by the addition of IN aqueous hydrochloric acid solution 
(12.5 ml). The resultant precipitate was isolated, washed with water and dried to give 
3-morpholinobenzoic acid (0.15 g); NMR Spectrum : (DMSOd^) 3.1 (t, 4H), 3.73 (t, 4H), 
7.19 (d. IH), 7.32 (d, IH), 7.38 (t, IH), 7.42 (s, IH). 

Oxalyl chloride (0.14 ml) was added to a solution of 3-morpholinoben2oic acid 

25 (0.28 g) in methylene chloride (1 0 ml) which contained DMF (2 drops). The reaction 
mixture was stirred for 18 hours at ambient temperature. The mixture was evaporated and 
azeotroped with toluene to give 3-morpholinoben2oyl chloride (0.3 g); Mass Spectrum : 
M+H* 222. 

A solution of 3-morpholinoben2oyl chloride (0.24 g) in methylene chloride (5 ml) 
30 was added to a stirred mixture of 4-methyl.3-nitroaniline (0.15 g), pyridine (0.24 ml) and 
methylene chloride (10 ml). The reaction mixmre was stirred at ambient temperature for 



BNSOOCID: <WO OOOTMIAI I > 



PCT/GB99/02489 

WO 00/07991 

-74- 

Hried OvIbSO.") and evaporateo. i nc xcaiuv»x 
bicarbonate solution. I neorgmuv.-,- 

3„,iav«s«l».«»d«nde,die*,.«herand«»res.i-soUdwasiso,a.Manddn=d.o 

. UodJ 3,2 (, 4H). 3.3 (. 3H). 3.78.(. 4H). 7.19 (s. .H). 7.4 (m, 2H), 7.47 (d, 2H), 8.0 

(d IH), 8.83 (s,lH), 10.23 (s,lH). 

u„„mn^5sWas added to a stirred solution m methanol 
1 0% Palladium-on-carbon (O.Uii g; was auuc 
(40»l)of*em»ocompow,dsoobuuned.(0.28g).ndd,e™x««v«s«i«d«|»^^^^ 

Lper«««nder.a.mospheKpr.s»eoth,d™ge. After up«.c of hyd^gen bad 
,Oo«sed,«»c«a.,s.«a,«mov.dbyfl.«..io„.dd.efto.««evapo.^»^^ 

N<3-.n^o4.n,ea,y.phcn,I>3-,no,*oUnobcn^id=;NMES^ 
m3..n.4H).3.78MH).4.8(.2H).6.8«„2H).7.0B(UH,,7.Ud.m,.7.34(,n. 

2H), 7.4 (s. IH), 9.8 (s, IH); isfesStSSBan- M+H* 312. 

,5 BMMfeJl 2^hl.ro-H-P-m«l.yl-5-(>m.rpl..li..pyrld- 

4.ylc.rbonylamino)ph..yllpyriato<HKairb.Mn.id« 

2^Wo,opyridtoe-4-carbo„ylohloride(0.,43B)v»add=d«,.sbned«uxm«of 

N<3-=»iK.-4-meWphenyl)-2-morpholi.opyridte-4<axboxamid=(0ailg). 

;«hy.a»»n. (0.164 g) and .e*y,ene chloride (10 and *e .^x^re was «re^^« 
,.i:„e.pera«.torl.ho™s.Tbep.cipi.a.ewasisola,ed,.a..»^^ 

a^ueoos sodion, biearbonate soluUon and wUh melhylene chloride and dned under 
Ila.40X. T.ere«.*.ob^ed,he*co„pound(0.27.g, ^M^^ 

(DMSOd^ 2.2 (. 3H), 3.50-3.53 (™. 4H). 3.69-3.73 (nr. 4H). 7.08 ,d. IH), 7.24 (d. 2H), 
r3Z.?H)7.8UMH,.7.88(d..H,.7.9S(s,,H).8.26(d,,H,8.6(d,lH);M^ 

7S qr»ectrumM+ir452and454. 

^eM-(3-amino4-me*ylphenyl>2-,norph„linopyr,dine4-earboxa«nde.s^ 

Starting material was prepared as follows:- 

Trie.hylan>ine(3,.8n,l)wasadded.oa«irredn.xnrreof4-,ne«,yl-3-n«»an.l«^^ 

(,58g),2-chlo,opyridine-4-carbonyl chloride (20 g)andn,eU,ylenechloride(U,«)and 

'^■i^«...ix».ew.s.Urreda.an,blen...npera»efo,16hour.. Tlre prec,p,»» - 
"a.ed,v«shed»i*asa«ra,eda,oeonssodlun,bicarbona.e.,«rionand™.h.^^^^^^^ 
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chloride and dried under vacuum at 40''e. There was thus obtained 2-chloro-N-(4-methyl- 
..... 3-nitrophenyl)pyridine-4-carboxamide (10,2 g). The organic filtrate was washed with a 
saturated aqueous sodium bicarbonate solution, dried (MgSO^) and evaporated. The " 
residue was triturated under methylene chloride and the resultant solid was isolated and 
5 dried under vacuum at 40°C. There was thus obtained a second crop (8.13 g) of 2-chIoro- 
N-(4-methyl-3-nitrophenyl)pyridine-4-carboxamide; NMR Spectrum ! (DMSOd^) 2.48 (s, 
3H). 7.51 (d, IH), 7.86 (m, IH), 7.96 (m, 2H), 8.49 (m, IH). 8.64 (m. IH). 10.85 (s, IH); 
Mass Spectrum : M+KT 292 and 294. 

A mixture of the pyriduie-4-carboxamide so produced and morpholine (250 ml) 
10 was stirred and heated to lOO'C for 1 8 hours. The mixture was poured into water (250 ml) 
and stirred for 1 0 minutes. Methylene chloride (30 ml) was added and the resultant 
mixture was stirred for 30 minutes. The resultant solid was isolated, washed with 
methylene chloride and dried in a vacuum oven at 40°C for 1 8 hours. Thwe was thus 
obtained N-(4-methyl-3-nitrophenyl).2-moipholinopyridine-4-carboxamide (17.34 g); 
15 NMR Spectrum: (DMSOdj) 2.48 (s, 3H), 3.52 (m, 4H), 3.71 (m. 4H), 7.1 (d, IH), 7.25 (s, 
IH). 7.49 (d. IH) 7.97 (m, IH), 8.29 (m, IH), 8.49 (m, IH), 10.62 (s, IH); Mass 
Spectrum : M+H* 343. 

A mixture of a portion (8.5 g) of the material so obtained, 5% palladium-on-carbon 
.tcatalyst (0.85 g) and methanol (600 ml) was stirred under an atmosphere pressure of 

20 hydrogen gas for 1 8 hours. Methylene chloride (400 ml) was added and the reaction 
mixture was filtered through diatomaceous earth. The filtrate was evaporated to give 
N-(3-amino-4-methylphenyl)-2-morpholinopyridine-4-carboxamide (6.41 g);NMR 
Spectrum: (DMSOd^) 2.01 (s, 3H), 3.52 (m. 4H), 3.73 (m, 4H), 4.83 (s, 2H), 6.78 (d, IH), 
6.84 (d. IH) 7.04-7.08 (m, 2H). 7.2 (s, IH), 8.24 (d, IH), 9.95 (s, IH); Mass Snectnim 

25 M+H*313. 

Example 18 6-chloro-N-[2-methyl-5-(2-morpholinopyrid- 
4-ylcarbonylamino)phenyl]pyridine-3-carboxamide 

Using an analogous procedure to that described in Example 17. 6-chloropyridine- 
30 3-carbonyl chloride was reacted with H-(3-amino-4-methylphenyl)-2-morpholinopyridine- 
4-carboxamide to give the title compound in 56% yield; NMR SpectmnT (DMSOd«): 2.21 (s. 
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4H) 3 69-3 73 (0. 4H), 7.08 (d. IH). 7.25 (d.2H). 7.56 (d. IH) 7.69 (d, 
3H).3.50-3.53 (m.4H),3.69^3.^^( ,^ « rd. 1HVM...^I^M.HM52 and 

IH), 7.82 (s, IH), 8.2b (a, m;, o.., / .w. -v. ■ - 

454. 



; procedure to that described in Example 17. the appropriate 



S F'"""P*g ^9 

Using an analogous 1 , 
k««™„lca,bonyl chloride «s ,^c«a wi* appropria« amta «. IP« 

Table II 



Heteroaryl — CONH 



NHCO 




15 




r mp:c.u«^ve*.«aa«.m«--.(™;;^;<;-2 

r.Ma..H,7.S9,4.H,,7.m..H,,7.77(UH,,7.S5MHU.(MH,S.2M., 
o . im R 96 (s IHV S pectrum : M+r 434 and 436. 

?L(MH,!7.76(a,.H).7.6,(.lH,.7.^(s..H,8.0(d,2H).U(d.2H,S.,6(«, 

™ 8 96 (s !H); MaS^SSSffsm: M+IT 391 and 393. 

25 was prepared as follows :- 
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Triethylamihe (23 mil) was added to a suspension of 3-nitro-4-methylanilihe (10 g), 
4-cyanobenzoyl chloride (1 3. 1 g), 4-dimethyIaminopyridine (0.8 g) in methylene chloride 
(200 ml) which had been cooled to O^C. The reaction mixture was allowed to warm to 
ambient temperature and was stirred for 5 hours. The mixture was partitioned between 
5 methylene chloride and 0.5N hydrochloric acid solution. The organic phase was dried 
(MgSOJ and evaporated and the residue was triturated under isohexane. The solid was 
isolated and dried under vacuum at 55°C. There was thus obtained N-(3-nitro- 
4-methylphenyl)-4-cyanoben2amide (18.3.g); NMR Spectrum : (DMSOdj) 2.5 (s, 3H), 
7.49 (d, IH). 7.96 (m. IH), 8.05 (d, 2H), 8.12 (d, 2H), 8.51 (d. IH). 10.77 (s, IH). 

10 A solution of tin(II) chloride dihydrate (1 5.4 g) in concentrated hydrochloric acid 

(80 ml) was added to a suspension of N-(3-nitro-4-methylphenyI)-4-cyanobenzamide 
(6.39 g) in acetic acid (120 ml). The mixture was stirred and heated to reflux for 2 hours. 
The mixture was allowed to cool to ambient temperature and was basified by the addition 
of 2N sodium hydroxide solution. The precipitated solid was isolated and dried under 

15 vacuum at SS^C to give N-(3-amino-4-methylphenyl)-4-cyanoben2amide (5.62 g); NMR 
Spectrum: (DMSOd«) 2.01 (s, 3H), 4.85 (s, 2H), 6.8 (d. IH), 6.86 (d. IH). 7.1 1 (s, IH), 
7.96 (d, 2H). 8.06 (d, 2H), 10.1 1 (s, IH). 

(c) The product gave the following data: NMR Spectrum : (DMSOdj) 2.21 (s, 3H), 
7.26 (d, IH), 7.59 (d, IH). 7.77 (t, IH), 7.83-7.90 (m, 2H), 7.92-7.99 (m. 2H) 8.20-8.29 

20 (m, 2H), 8.61 (d, IH), 10.38 (s, 2H); Mass Spectrum : M+H* 434 and 436. 

(d) The product gave the following data: NMR Spectrum : (DMSOdj) 2.2 1 (s, 3H), 
7.26 (d, IH), 7.58 (s. IH), 7.87 (m, 2H), 8.0 (d, 3H), 8.09 (d, 2H), 8.61 (d, IH), 10.27 (s, 
IH), 10.48 (s, IH); Mass Spectrum : M+H* 391 and 393. 



25 Example 20 N-[2-chloro-5-(4-cyanobenzamido)phenyI]pyridine-3-carboxamide 

Using an analogous procedure to that described in Example 2, pyridine-3-carbonyl 
chloride was reacted with N-(3-amino-4-chlorophenyl)-4-cyanoben2amide to give the title 
compound in 67% yield; NMR Spectrum : (DMSOdj) 7.57 (d, IH), 7.59 (m, IH), 7.73 (d. 
IH), 8.01 (d, 2H), 8.10 (m, 3H), 8.34 (d, IH), 8.79 (d, IH), 9.15 (d, IH), 10.33 (s, IH), 

30 1 0.66 (s, IH); Mass Spectrum M+H* 377. 
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dried under vacuum at 40 C. 1 here wd!, ui ^, , oun -s m (r» 

M+H*532. 



the compounds described in Table III. 

Table ffl 



Q1 ^ CONH^'^^NHCO - 



Q2 




6-morpholinopyrid-3-yl 




3-trifluoromethylphenyl 



3-trifluoromethylphenyl 



6-morpholinopyrid-3-yl 
6-(2-aminoethylamino)pynQO-yl 



6-(3-morphoiinopropylamm o)pyrid-3-yl 
6-(l-benzylpipend;ir-4-ylamino)pyna->yi 

6-(2-aminoethylamino)pyna-3-yl 



4-cyanophenyl 
4-cyanophenyl 



4-cyanophenyl 
4-cyanophenyl 
2-morpholinopyrid-4-yl 
2-morpholinopyrid-4-yl 



(c) 



1^ 
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10 


6-[N-(2-dimethylaminoethyI)- 
N-methylamino]pyrid-3-yl 


2-morpholinopyrid-4-yI 


(j) 


11 


6-(2-araino-2-methylpropylamino)pyrid-3-yl 


2-morpholinopyrid-4-yl 


(k) 


12 


6-(2-diethylaminoethylamino)pyrid"3-yl 


2-morpholinopyrid-4-yl 


(1) 


13 


6-(3-aminopropylamino)pyrid-3-yl 


2-morphoHnopyrid-4-yl 


(m) 


14 


6-(3-dimethylaminopropylainino)pyrid-3-yl 


2-morpholinopyrid-4-yl 


(n) 


15 


6-(3-methylaminopropylamino)pyrid-3-yl 


2-morpholinop5aid-4-yl 


(o) 


16 


6-(3-morpholiiiopropylamino)pyrid-3-yl 


2-morpholinopyrid-4-yl 


(p) 


17 


6-[N-(3-dimethylaminopropyl)- 
N-methylamino]pyrid-3-yl 


2-morpholinopyrid-4-yl 




18 


6-[2-(N-methylpyrrolidin-2-yl)ethylamino]- 
pyrid-3-yl 


2-morpholinopyrid-4-yl 


(r) 


19 


6-(4-aminobutylamino)pyrid-3-yI 


2-morpholinopyrid-4-yl 


(s) 


20 


6-(4-methylpipera2in-l -yl)pyrid-3-yl 


2-morpholinopyrid-4-yl 


(t) 


21 


6-(4-ethylpipera2in- 1 -yl)py rid-3 -y 1 


2-morpholinopyrid-4-yl 


(u) 


22 


6-(4-methylhoinopiperazin- 1 -yl)pyrid-3-yl 


2-morpholinopyrid-4-yl 


(v) 


23 


6-[4-(2-hydroxyethyl)pipera2in- 1 -ylJpyrid-3-yl 


2-inorpholinopyrid-4-yl 


(w) 


24 


6-(3-amino-2-hydroxypropylamino)pyrid-3-yl 


2-morphoIinopyrid-4-yl 


(x) 


25 


2-moipholinopyrid-4-yl 


3-trifluoromethylphenyl 


(y) 


26 


2-(2-aininoethylamino)pyrid-4-yl 


3-trifluoromethylphenyl 


(z) 


27 


2-morphoIinopyrid-4-yl 


4-cyanophenyl 


(aa) 


28 


2-(2-aminoethylaniino)pyrid-4-yl 


4-cyanophenyl 


(bb) 


29 


2-(4-methylpiperazin- 1 -yl)pyrid-4-yl 


2-morpholinopyrid-4-yl 


(cc) 


30 


2-[4-(2-hydroxy ethy l)piperazin- 1 -yl]pyrid-4-yl 


2-niorpholinopyrid-4-yl 


(dd) 



Notes 

(a) The reactants were 6-chloro-N-[2-methyl-5-(3-trifluoromethylben2amido)phenyl]- 
pyridine-3-carboxamide [Example 19(1)] and morpholine. The product gave the following 
5 data: NMR Spectrum: (DMSOdj) 2.05 (s, 3H), 3.57 (m, 4H), 3.69 (m, 4H), 6.9 (d, IH), 
7.23 (d, IH), 7.58 (d, IH), 7.76-7.82 (m, 2H), 7.94 (d, IH), 8.1 (d, IH). 8.21-8.28 (m, 2H). 
9.67 (s, IH), 10.42 (s, IH); Mass Spectrum : M+H* 485. 
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(b) Ti^ereactantswe^e^chloro^H^P^methy 

, ..j: Tu<. «mMnr.t Mve the following data: 

DYridme-3-carboxamide ano emyicucuiaiim.w. .^^^ = 

(DMSO« 2.19 (,. 3H), 2.69 (m, 2H). 3.26 (», 2H). 6.52 (d, IH). MS- 
7.24 (m, 2H). 7.58 (d. IH). 7.72-7.82 (m. 2H). 7.92 ft 2H). 8.27 (m. 2H). 8.62 IH), 
s 9.58felH), 10.41 (s,lH);MsaSBSSasB:M+ir 458. 

,e, The reac^nts »«e 6-chto^o-H-t^™«hy>•M3-'^'»"»'*''•'^'^>P''="''''• 
^dlne.3-carbo:^ide»d3.morphoUnop™pylamm=.Tl«proauc.gaveftefollo™g 

d«a:im»i: (DMSOdJ •.«-1.76 (m, 2H).2.19 (s. 3H), 3^-3.33 (m, 8H) 3.56 
(.4H,.6.5(4.H,,7.,UUH,.7.2,(d,,H),7.58(d.lH,7.7S(»,21«.7.84.«8^^ 

,, 2H), 8.25 (m, 2H), 8.64 (s, IH). 9.52 (s. IH), 10.41 IH); NfeSseanimt M« 542. 

(d) 11.= reactants ««re 6^oro.H-(2.methyl-5K4-cyanob.n2aniido)phenyl]pyndm=- 

3^„xa„>idc [Example 19(2)] «.d M».p.»li«. * produC gave *= followi..g d«a: 
(DMSOdO 2^ (s. 3H). 3.48 («. 4H), 3.69 (m, 4H), 6.84 (d, 1H)/^^1 ( 

;^;:7^H), 7.82 (s. IH). 7.99 (d. 2H), 8.09 (d. 3H). 8.75 (. IH). 9.67 (. IH), 10.43 
15 (s lH);Ite-SEectrum:M+H*442. 

(ej The reac«„« were 6<H«ro-m2-m«hyl.5K4-cyanobenzamido)ph«.yl)pyndme- 

3.c.Aoxamideandeftyle„ediamine. TTep^due, gave fte following d«a:HME 
(DMSOd, 2.18 (s, 3H). 2.65-2.72 („. 2H). 3.63-3.79 (m. 2H). 6.48 (4 
7.08 ft IH). 7.2 (m. IH), 7.57 (d, IH). 7.8 (s. IH) 7.88-8.0 (m. 5H). 8.62 (. IH). 9.52 (s. 

20 IH). 10.23 (s. IH); M^ig-'' gl^f"^' 

(0 Tie ^aCanB were 6<hloro-H-12-meftyl-5-(4-cya„obenzamido)phe„yllpyndme. 

J^arboxanude and 3-mo.pholtaopropylanune. produo, gave tt,e following daU: 
jSmS^^ (DMSOdO 1.62-1.79(m.2H).2..8 (s, 3H), 3.31 (n,. 8H), 3.55 (m, 4H). 
6 5 (d IH). 7.05 ft IH), 7.21 (d, IH). 7.44 (a, IH), 7.52 (d. IH) 7,8. (s, IH), 7.84-8.02 
a (m. 3H). 8.08 (a. IH), .8.64 (a, IH), 9.52 (a, IH), 10.28 (s, IH); KteSt^'- 

M+NH/516. . 
M The reacta„.a were 6-ehloro-H-t2-n.«%l-H4-cyanol>enzamido)phen,llpyr.dnK- 

-3-carb„xamideand,-benzylpip=ridin.4-y.annne. Tl« produo, gave *e following da»; 

Tv>[flQ<; S pectrum : M+NH/ 562. 
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(h) The reactants were 6-chloro-N-[2-methyl-5-(2-moipholinopyrid- 
4-ylcarbonylamino)phenyl]pyridine-3-carboxamide (Example ] 8) and ethylenediamine. 
The product gave the following data: Mass Spectrum : M+H"^ 47fi 

(i) The reactants were 6-chloro-N-[2-methyl-5-(2-morpholinopyrid- 

5 4-ylcarbonylamino)phenyl]pyridine-3-carboxamide and 2-dimethylaminoethylamine. The 
product gave the following data: NMR Snectrum r (DMSOdj) 2,17 (s, 6H), 2.19 (s, 3H), 
2.41 (t, 2H). 3.32-3.42 (m. 2H), 3.5-3.57 (m, 4H), 3.71 (m, 4H), 6.54 (d, IH), 7.0 (t, IH). 
7.1 (d. IH), 7.24 (m, 2H). 7.58 (d, IH), 7.77 (s. IH), 7.85 (d, IH). 8.26 (d, IH), 8.64 (s, 
IH). 9.5 1 (s. l.H), 1 0.25 (s, IH); Mass Scectnim r M+H*. 504. 

10 0) The reactants were 6-chloro-N-[2-methyl-5-(2-morpholinopyrid- 

4-ylcarbonylamino)phenyl]pyriduie-3-carboxamide and N-(2-dimethylaminoethyl)- 
N-methylamine. The product gave the following data: NMR Spectrum ; (DMSOd^) 2.18 
(s, 6H), 2.19 (s, 3H), 2.42 (t, 2H), 3.07 (s. 3H), 3.50-3.55 (m, 4H), 3.69-3.73 (m, 6H), 6,67 

f (d. IH), 7.1 1 (d. IH), 7.22 (m, 2H), 7.58 (d, IH), 7.79 (s, IH). 8.01 (d, IH), 8.26 (d, IH). 

15 8.72 (s, IH), 9.57 (s, IH), 10.26 (s, IH); Mass Spectrum : M+H* 518. 
(k) The reactants were 6-chloro-N-[2-methyl-5-(2-morpholinopyrid- 

4-ylcarbonylamino)phenyl]pyridine-3-carboxamideand2-amino-2-methyIpropylamine. 
The product gave the followmg data: NMR Spectrum : (DMSOdj) 1.02 (s, 6H), 2.19 (s, 
3H), 3.23-3.3 (m, 2H), 3.54 (m, 4H). 3.71 (m, 4H), 6.61 (d, IH), 7.0 (t, IH). 7.1 (d, IH), 

20 7.24 (m, 2H), 7.58 (d, IH), 7.78 (s, IH), 7.85 (d, IH). 8.26 (d, IH), 8.61 (s, IH), 9.51 (s, 
IH), 10.25 (s, IH); Mass Spectrum : M+H* 504. 
(1) The reactants were 6-chloro-N-[2-methyl-5-(2.morpholinopyrid- 
4.ylcarbonylamino)phenyl]pyridine-3-carboxamide and 2-diethylaminoethylamine. The 
product gave the following data: NMR Spectrum ! (DMSOd^) 0.96 (t, 6H), 2.19 (s. 3H), 

25 2.53 (m, 6H), 3.35 (m, 2H), 3.52 (m, 4H), 3.71 (m, 4H), 6.49 (d, IH), 6.96 (t, IH), 7.08 (d, 
IH). 7.22 (m, 2H), 7.54 (d, IH). 7.78 (s, IH), 7.85 (d. IH). 8.26 (d. IH). 8.64 (s, IH). 9.52 
(s, IH), 10.26 (s, IH); Mass Spectrum : M+H* 532. 
(m) The reactants were 6-chloro-N-[2-methyl-5-(2-morpholinopyrid- 
4-ylcarbonylamino)phenyl]pyridine-3-carboxamide and 1.3-diaminopropane. The product 

30 gave the following data: Mass Spectrum : M+H* 490. 
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^ .,^..,_^,*o«mide and 3^m«l>ylamtoopropylm.,«. 

The reactants were 6-chloro-ri i"cui;r , . tu^ 

4-ylcarb<mylamiK>)pliMiyllPyn*»=-5-^»™' ,m 2 19 (s 

.J. M»ji!<!™!ctnm-(DMSOdi) 1.64-1.76 (m,2H),z.l!' IS. 

''r3r:i^"Zm^;^:'u..H,.6.«(d,iH),x<...^^ 

i:::i.m!^H>:;.,M..H,.,.6<MH,,s.6.MH^^ 

W ,™*„v™ideaiidNK3-dtaethylamni<>propyl)- 
4.ylcail>onylamino)phenyllpyn*ne-3-<^''«°»"'""''^ ^M«viU65 
. , i„e Theprod«c.gav=thefoUowi,>EdaU:imSl!Saffl:(DMSOd01.65 

■"■"f ■ H,...9.2.24(„.2H,,3.07(s.3H),3.3(n>.4H,,3.58(. 
:!ur™"..6;d,.H),S.72(s,lH),9.5VMH,.m^ 

Uer=acUn«v«.6<U«o.H-P-»*'-M^-«''"™^^^^^^^^ 

, ■ % wllovridine-3-carboxaimd=and2-al-n=thylpyTOl»ln'- 
4-vlcarl»nylamu>o)phenyl)pynaim i-^ ,r,ucrw 1 1 38- 

rH,;"78(s,lH),7.85(d,.H,,8.Z6(d..H),8.64MH,.9.5Us,.H),m6(s..^^ 
S pectrum : M+H* 544. 
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(s) The reactants were '6-chrord-N-[2-methyl- 

4-ylcarbonylamino)phenyl]pyridine-3-c^^ The product 

gave the following data: Mass Spectrum : M+H* 504. . . 

(t) The reactants were 6-chloro-N-[2-methyl-5-(2-morpholinopyrid- 
5 4-ylcarbonylamino)phenyl]pyridine-3-carboxamideand 1-methylpiperazine. The product 
gave the following data: Mass Spectrum : M+H* 516. 
(u) The reactants were 6-chloro-N-[2-methyl-5-(2-moipholinopyrid- 
4-ylcarbonylamino)phenyl]pyridine-3-carboxamideand 1-ethylpiperazine. The product 
gave the following data: NMR Spectrum : (DMSOde) 1.05 (t, 3H), 2.2 (s, 3H), 2.3-2.4 (m, 
10 2H), 2.4-2.5 (m, 4H), 3.5-3.55 (m, 4H), 3.55-3.65 (m, 4H), 3.7-3.75 (m, 4H), 6.9 (d, IH), 
7.1-7.15 (m, IH), 7.2-7.25 (m, 2H), 7.55-7.6 (m, IH), 7.8 (s, IH), 8.0-8.1 (m, IH), 8.25- 
8.3 (m, IH), 8.75 (s, IH), 9.65 (s, IH), 10.3 (s, IH); Mass Spectrum : M+H" 530. 
(v) The reactants were 6-chIoro-N-[2-methyl-5-(2-morpholinopyrid- 
!v 4-ylcarbonylamino)phenyl]pyridme-3-carboxamideand 1-methylhomopiperazine. The 
t 15 product gave the following data: Mass Spectrum : M+H* 530. 
4 (w) The reactants were 6-chloro-N-[2-methyl-5-(2-morpholinopyrid- 
% 4-ylcarbonylamino)phenyl]pyridine-3-carboxamide and 1 -(2-hydroxyethyl)pipera2ine. 
% The product gave the following data: Mass Spectrum : M+H* 546. 

(x) The reactants were 6-chloro-N-[2-methyl-5-(2-morphoIinopyrid- 
20 4-ylcarbonylamino)phenyl]pyridine-3-carboxamide and l,3-diamino-2-hydroxypropane. 
The product gave the following data: Mass Spectrum : M+H* 506. 
(y) The reactants were 2-chloro-N-[2-methyl-5-(3-trifluoromethylben2amido)phenyl]- 
pyridine-4-carboxamide [Example 19(3)] and morpholme. The product gave the following 
' data: NMR Spectrum: (DMSOd^) 2.2 (s, 3H), 3.53 (m, 4H), 3.72 (m, 4H), 7.14 (d, IH), 
25 7.27 (d, 2H), 7.58 (d, IH), 7.74-7.82 (m, 2H), 7.94 (d. IH), 8.24-8,29 (m, 3H), 10.03 (s, 
IH), 10.45 (s, IH); Mass Spectrum : M+H' 485. 

(z) The reactants were 2-chloro-N-[2-methyl-5-(3-trifluoromethylbenzamido)phenyl]- 
pyridine-4-carboxamide and ethylenediamine. The product gave the following data: NMR 
Spectrum: (DMSOd,) 2.2 (s, 3H), 2.69 (m, 2H), 3.26 (m, 2H), 6.76 (t, IH), 6.92 (d, 2H), 
30 7.25 (d, IH), 7.61 (d, IH), 7.77 (m, 2H), 7.95 (d, IH), 8.09 (d, IH), 8.26 (m, 2H), 9.91 (s, 
IH), 10.45 (s, IH); Mass Spectrum : M+H* 458. 
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4.carbpxamidelbxainpic..v-./. — - - 74(01 4H), 7.12 (d, IH), 7.Z/ IQ. 

,.U„.,0.0UOH).i03(s..H);M.^:"^«^*'- 
6.carboxamide 1^ 4 

cUoride»nd»»lhanolaselu.n.. Th=r=™stn 
,0 yield-. MaaSESSttm^ 
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Example 24 6-chl6ro-N-[5-(3-fluoro-5-inorphoIiDobeiizainido)- 
. 2-incithyiphenyl]pyrjdine-3^arboxaiiiide 

Using an analogous procedure to that described in Example 2 except that the reaction 
mixture was heated to m°C for 4 hours, 6-chloropyridine-3-carbonyl chloride was reacted 
5 with N-(3-amino-4-methylphenyl)-3-fluoro-5-morphoiinobenzamide to give the title 
compound in 74% yield; NMR Spectrum : (DMSOd«): 2.2 (s, 3H), 3.18-3.22 (t, 4H), 3.75-3.85 
(t. 4H), 6.9-7.0 (m. IH), 7.1-7.15 (d. IH). 7.2-7.3 (m. 2H). 7.55-7.6 (m. IH), 7.65-7.7 (d, IH). 
7.8 (s, IH), 8.3-8.4 (m, IH), 8.95 (d, IH), J0.15 (s, IH), 10.17 (s, IH); Mass Spectrum 
M+H* 469 and 471. 

10 The N-(3-amino-4-methylphenyl)-3-fluoro-5-morpholinobenzamide used as a starting 

material was obtained as follows :- 

A solution of 3,5-difluorobenzoyl chloride (2.82 g) in methylene chloride (20 ml) was 
added to a stirred mixture of 4-methyl-3-nitroaniline (2.28 g), triethylamine (4.35 ml) and 
.^methylene chloride (80 ml). The resultant mixture was stirred at ambient temperature for 

15 16 hours. The precipitate was isolated, washed with methylene chloride and dried. There was 
■thus obtained N-(4-methyl-3-nitrophenyl)-3,5-difluorobenzamide; NMR Spectrum : 
(DMSOd,) 2.43 (s, 3H), 7.43 (m, 2H). 7.63 (m, 2H). 7.95 (m, 2H), 8.43 (d, IH). 10.42 (s, IH); 
Mass Spectrum : M+H* 293. 

A mixture of a portion (1 g) of the material so obtained and morpholine (5 ml) was 

20 stirred and heated to 1 00°C for 48 hours and then to nO^C for 24 hours. The reaction 

mixture was cooled and poured into water (100 ml). The resultant solid was isolated, washed 
with water and dried. The material so obtained was purified by column chromatography on 
silica using a 1:1 mixture of isohexane and efliyl acetate as eluent. There was thus obtained 
H-(4-methyl-3-nitrophenyl)-3-fluoro-5-morpholinoben2aniide as a solid (0.53 g); NMR 

25 Spectrum : (DMSOdJ 2.46 (s, 3H), 3.22 (t, 4H). 3.75 (t, 4H), 6.98 (m, IH), 7.12 (d, IH), 7.27 
(s, IH), 7.46 (d, IH), 7.96 (m, IH), 8.43 (d, IH), 10.48 (s, IH); Mass Spectrum : M+H* 360. 

A portion (0.483 g) of the compound so obtained was dissolved in ethyl acetate 
(40 ml) and hydrogenated over 10% palladium-on-carbon catalyst (0.6 g) under an 
atmosphere of hydrogen until the uptake of hydrogen ceased. The catalyst was removed by 

30 filtration and the filtrate was evaporated. The residue was triturated under diethyl ether (25 
ml). Theresultantsolidwascollected, washed with diethyl ether and dried. There was thus 
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• ot.n«lYO 341 bV maSEeeSum- (DMSOd,) 1.99 (s, 3H). 

3.19 (1, 4H), 1:10 V, ■*")' — " 
(d,lH),7.23(s,lH),9.8Us.lH)- 

5 BaMlUS 6-ch..r.-N.|2.»...hyl-5^"-«'P''»»"- 

Using an analogous procedure to to. descrrb«i m ExampU 2 except fta 
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solid was isolated, washed wifl. water »,d drted. There waa u, , , ^5 4„), 
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methylene chloride (200 ffil) was added to a stirred mixture of 4-methyl-3-nitroaniline 
(5.47 g), triethylamine (10 ml) and methylene chloride (200 ml); The resultant mixture was 
stirred at ambient temperature for 18 hours. The reaction mixture was washed with water and 
with a saturated aqueous sodium bicarbonate solution, dried (MgSOJ and evaporated. The 
5 resultant solid was stirred with diethyl ether (300 ml) for 16 hours. The resultant solid was 
collected, washed with diethyl ether and dried. There was thus obtained N-(4-methyl- 
3-nitrophenyl)-3-morpholino-5-fluoroben2amide as a solid (10.4 g); NMR Spectrum r (CDClj) 
2.58 (s, 3H), 3.22 (t. 4H), 3.83 (t, 4H), 7.21 (s, 2H). 7.32 (d, IH). 7.41 (s, IH). 7.58 (s, 
1H),7.82 (m, IH). 8.02 (s, IH), 8.23 (d, IH). 

10 The compound so obtained was dissolved in ethyl acetate (500 ml) and hydrogenated 

over 10% palladium-on-carbon catalyst (1.1 g) under 3 atmospheres pressure of hydrogen 
until the uptake of hydrogen ceased. The catalyst was removed by filtration and the filtrate 
was evaporated. The residue was triturated under ethyl acetate to give the required starting 
material (8.1 g); NMR Spectrum: (CDCI3) 2.01 (s, 3H), 3.23 (t. 4H), 3.75 (t, 4H), 4.81 (s, 2H), 

15 6.77 (m, IH), 6.83 (d, IH), 7.02 (d, IH). 7.25 (s, IH), 7.58 (s, IH), 7.63 (s, IH). 9.9 (s, IH). 

Example 26 

Using an analogous procedure to that described in Example 21 , either 6-chloro- 
N-[5-(3-fluoro-5-moipholinobenzamido)-2-methylphenyl]pyridine.3-carboxamide or 
20 6-chloro-N-[2-methyl-5-(3-morpholino-5-trifluoromethylben2amido)phenyl]pyridine- 
3-carboxamide as appropriate was reacted with the appropriate amine to give the 
compounds described in Table IV. 



Table IV 

Y 
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No. 


A 


Y 


Note 


2-dimethylaniinoethylamino 


n ^ 


(^\ 


2 


2-diinethylaminoethylamino 


trifluoromethyl 


(b) 


3 


N-methyi-N-(2-metnylaminoeinyi;anuno 


fluoro 


(c) 


4 


N-methyl-N-(2-methylaminoetnyi;aimno 


trifluoromethvl 


(d) 


5 


N-methyl-N-(2-aimetnyiaminoemyi;amino 


fluoro 


(e) 


6 


N-memyl-N-(2-aimeuiyiarninoemyi;amino 


trifluoromethyl 


(f) 


7 


2-amino-2-methylpropylamino 


fluoro 


(g) 


8 


2-amino-2-methylpropylamino 


trifluoromethYl 


(h) 


9 


3-aminopropyiamino 


fluoro 


(i) 


10 


3 -aminopropy lamino 


trifluoromethvl 


(j) 


11 


3-dimethylaminopropylamino 


tn fluoromethvl 


(k) 


12 


N-inethyl-N-(3-methylaminopropyl}ainino 


trifluoromethvl 


(1) 


13 


N-methyl-N-(3-dimethylaminopropyi;ammu 


fluoro 


(m) 


14 


N-methyl-M-(3-dimethylaminopropyi;ainino 


trifluoromethvl 


(n) 


15 


4-aminobutylamino 




(o) 


16 


4-aminobutylamino 


tri fluoromethvl 


(P) 


17 


4-dimethylaminobutylamino 


trifluoromethvl 


(q) 


18 


4-methylpiperazin-l -yl 


fluoro 

XI UwX V/ 


(r) 


19 


4-methy Ipiperazin- 1 -yl 


trifluoromethvl 


(s) 




homoDiDerazin- 1 -y 1 


fluoro 


(t) 


21 


homopiperazin-l-yl 


trifluoromethyl 


(u) 


22 


3-morpholinopropylamino 


fluoro 


(V) 


23 


3-morpholinopropylainino 


trifluoromethyl 


(w) 



Notes 

(a) The product gave the following data: NMR Spectrum: (DMSOdj) 2.2-2.25 (m, 
9H), 2.4-2.5 (m, 2H), 3.2-3.3 (m. 4H). 3.4-3.5 (m, 2H), 3.75-3.8 (m, 4H), 6.6 (d, IH), 
5 6.95-7.05 (m, 2H), 7.1-7.2 (m. IH), 7.2-7.3 (m, IH), 7.35 (s, IH), 7.55-7.6 (m, IH), 7.8 (s. 
IH). 7.9-7.95 (m, IH), 8.7 (s. IH), 9.5 (s, IH), 10.15 (s, IH); Mass Spectrum : M+H* 521. 



BNSDOCID: <WO__0007991A1 X> 



wo 00/07991 PCT/GB99/02489 

- 89 - 

(b) The product gave the following data: NMR Spectrum : rPMSOH^^ 9 1 s.9 9^ (m 
9H), 2.4.2.5 (m. 2H), 3.4-3.5 (m, 2H), 3.75-3.85 (m, 4H), 6;55-6.6 (m, IH). 7.0-7.05 (m, 
IH). 7.2-7.3 (m, IH), 7.4 (s, IH), 7.6-7.65 (m, IH), 7.7 (s, IH), 7.75 (s, IH), 7:8 (s. IH). 
7.9-7.95 (m, IH), 8.7 (s, IH), 9.55 (s, IH), 10. 3 (s. IH); Mass Spectrum : M+H* 571. 
5 (c) The product gave the following data: Mass Spectrum : M+H* 52 1 . 

(d) The product gave the following data: Mass Spectrum : M+H* 57 1 . 

(e) The product gave the following data: NMR Spectrum : (DMSOd«) 2. 1 -2. 1 5 (m, 
3H). 2.15-2.25 (m, BE). 2.4-2.5 (m, 2H). 3,1 (s, 3H), 3.2-3.3 (m. 4H). 3.7-3.75 (m, 2H). 
3.75-3.8 (m, 4H), 6.7 (d, IH), 6.95-7.0 (m, IH), 7.1-7.2 (m, IH), 7.2-7.3 (m, IH), 7.35 (s, 

10 IH). 7.55-7.6 (m, IH), 7.8 (s, IH), 8.0-8.1 (m, IH), 8.75 (m, IH), 9.6 (s, IH), 10.15 (s, 
\H): Mass Spectrum : M+H* 535. 

(f) The product gave the following data: NMR Spectrum : (DMSOdg) 2.2-2.3 (m, 9H), 
2.4-2.5 (m, 2H), 3.1 (s. 3H), 3.25-3.35 (m, 4H), 3.7-3.8 (m, 2H), 3.8-3.9 (m, 4H), 6.65- 
6:75 (m, IH), 7.2-7.3 (m, IH). 7.4 (s. IH). 7.55-7.6 (m, IH). 7.65 (s, IH). 7.75 (s, IH), 7.8 

15 (s, IH), 8.0-8.1 (m, IH), 8.75 (s, IH). 9.6 (s, IH), 10. 3 (s, IH); Mass Spectrum : 
M+H* 585. 

(g) The product gave the following data: NMR Spectrum : (DMSOdj) 1 .05 (s, 6H), 2.2 
(s. 3H), 3.2-3.4 (m. 4H). 3.75-3.8 (m, 4H), 6.65 (d, IH), 6.95-7.05 (m, 2H), 7.1-7.2 (m, 
IH), 7.2-7.3 (m, IH), 7.35 (s, IH), 7.55-7.6 (m, IH), 7.8 (s, IH). 7.9-7.95 (m, IH), 8.65 (s. 

20 IH). 9.55 (s, IH), 10.15 (s, lH). Mass Spectrum : M+H* 521. 

(h) The product gave the following data: Mass Spectrum : M+H* 571. 

(i) The product gave the foUovwng data: Mass Spectrum : M+H* 507. 
(j) The product gave the following data: Mass Spectrum : M+H* 557. 

(k) The product gave the following data: NMR Spectrum : (DMSOdJ 1 .65-1 .75 (m, 
25 2H), 2.15 (s, 6H), 2.2 (s, 6H), 2.25-2.3 (m, 2H), 3.25-3.35 (m, 4H), 3.75-3.8 (m, 4H), 6.5- 
6.55 (m, IH), 7.15-7.2 (m, IH), 7.2-7.3 (m, IH), 7.4 (s. IH). 7.58-7.62 (m, IH), 7.7 (s, 
IH), 7.75 (s, IH), 7.8 (s, IH), 7.9-7.95 (m, IH), 8.7 (s, IH), 9.55 (s, IH), 10.3 (s, IH); 
Mass Spectrum : M+H* 585. 

(1) The product gave the following data: Mass Spectrum : M+H* 585 . 
30 (m) The product gave the followdng data: NMR Spectrum : (DMSOdj) 1 .6-1 .7 (m, 2H), 
2.1 (s, 6H), 2.1-2.2 (m, 5H), 3.0 (s, 3H), 3.1-3.2 (m. 4H), 3.45-3.55 (m, 2H), 3.6-3.7 (m, 
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4H), 6.6-6.65 (m, lH), 6;85-6.9 (m. lH), 7.0-7.05 (m, IH), 7.1-7.15 (m, IH), 7.2 (s, IH), 
7.45-7.5 (m, IH), 7.7 (s, IH), 7.95-8.0 (m, IH), 8.65 (s, iH), 9.5 (s, IK), 10.05 (s, IH); 
Mass Spectrum : M+H"^ 549. 

(n) The product gave the following data: NMR Spectrum: (DMSOdj) 1 .65-1 .75 (m, 
'5 2H). 2.15 (s, 6H), 2.2-2.3 (m, 5H), 3.1 (s, 3H). 3.3-3.4 (m, 4H), 3.6-3.7 (m, 2H), 3.75-3.85 
(m, 4H), 6.65-6.75 (m, IH), 7.2-7.3 (m, IH). 7.4 (s. IH), 7.55-7.65 (m, IH). 7.7 (s, IH). 
7.75 is, IH), 7.8 (s, IH), 8.0-8.05 (m, IH), 8.75 (s, IH), 9.6 (s, IH), 10.3 (s, IH); 
S pectrum : M+H" 599. 

(o) The product gave the following data: Mass Spectrum: M+H* 521 . 

10 (p) The product gave the following data: Mass Spectrum: M+H* 571 . 
(q) The product gave the following data: Mass Spectrum: M+H* 599. 
(r) The product gave the following data: NMR Spectrum: (DMSOd^) 2.2-2.3 (m, 6H), 
2.40-2.45 (m, 4H). 3.2-3.3 (m, 4H). 3.6-3.7 (m, 4H), 3.7-3.8 (m, 4H). 6.9 (d, IH), 6.95- 
7.05 (m. IH), 7.15-7.2 (m, IH), 7.2-7.25 (m. IH). 7.3 (s, IH). 7.55-7.6 (m. IH), 7.8 (s, 

15 IH), 8.05-8.1 (m, IH), 8.75 (s, IH), 9.65 (s, IH), 10.15 (s, IH); Mass Spectrum : 
M+r 533. 

(s) The product gave the foUovwng data: Mass Spectrum: M+H* 583. 

(t) The product gave the following data: NMR Spectrum: (DMSOd^) 1 .75-1 .85 (m, 

2H), 2.2 (s, 3H), 2.65-2.75 (m, 4H), 2.85-2.9 (m, 2H), 3.2-3.3 (m, 5H), 3.7-3.85 (m, 9H), 
20 6.75 (d, IH), 6.95-7.0 (m, IH), 7.1-7.2 (m, IH), 7.2-7.3 (m, IH), 7.35 (s, IH), 7.55-7.6 (m, 

IH), 7.8 (s, IH), 8.0-8.1 (m, IH), 9.6 (s, IH), 10.15 (s, IH); Mass Spectrum : M+H^ 533. 

(u) The product gave the following data: Mass Snectmrn: M+H* 583 . 

(v) The product gave the following data: NMRSoectmm: (DMSOdJ 1.7-1 .8 (m, 2H), 

2.2 (s, 3H), 2.3-2.4 (m, 6H), 3.2-3.3 (m, 4H), 3.3-3.4 (m, 2H), 3.5-3.6 (m. 4H), 3.75-3.8 
25 (m, 4H), 6.5-6.55 (m, IH). 6.95-7.0 (m, IH), 7.1-7.2 (m, 2H), 7.2-7.25 (m. IH), 7.3 (s. 

IH), 7.55-7.6 (m, IH), 7.8 (s, IH), 7.9-7.95 (m, IH), 8.7 (s. IH). 9.55 (s, IH). 10.2 (s. IH); 

Mass S pectrum : M+H* 577. 

(w) The product gave the following data: NMR Spectrum: (DMSOdg) 1 .7-1 .8 (m, 2H), 
2.2 (s, 3H). 2.3-2.45 (m, 7H), 3.5-3.65 (m, 4H), 3.75-3.85 (m, 4H), 6.5-6.55 (m, IH), 7.15- 
30 7.2 (m, IH), 7.2-7.3 (m, IH), 7.4 (s, IH), 7.55-7.6 (m, IH), 7.7 (s, IH), 7.75 (s, IH), 7.8 
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(s, IH), 7.9-7.95 (m. IH), 8.65 (s, IH), 9.55 (s. 1 H), 10.3 (s, IH); Mass Spectrum : 
M+H*627. 

Example 27 6-chioro-N-[2-chloro-5-(3-fluoro- 
5 S-morpholinobenzainido)phenyl]pyridine-3-carboxainide 

Using an analogous procedure to that described in Example 2, 6-chloropyridine- 
3-carbonyl chloride was reacted with N-(3-amino-4-chIorophenyl)-3-fIuoro- 
5-morphoIinobenzamide to give the title compound in 48% yield; NMR Spectrum ! (DMSOdj) 
3.23 (m. 4H). 3.74 (m, 4H), 6.97 (d. IH), 7.12 (d, IH), 7.26 (s. IH). 7.54 (d. IH). 7.71 (d, 
10 2H), 8.07 (s, IH). 8.35 (d, IH), 8.95 (s. IH), 10.37 (m, 2H); Mass Spectrum : M+H* 487. 

The N-(3-amino-4-chlorophenyl)-3-fluoro-5-morpholinobenzamide used as a starting 
material was obtained as follows :- 

3,5-Difluorobenzoyl chloride (12.6 ml) was added slowly to a stirred mixture of 
2,4-diaminochlorobenzene (14.3 g), triethylamine (15.3 ml) and methylene chloride (150 ml) 

15 and the resultant mixture was stirred at ambient temperature for 2 hours. The mixture was 
evaporated and the residue was triturated under water. The resultant solid was isolated, 
washed with a saturated aqueous sodium bicarbonate solution and dried under vacuum. The 
material so obtained was dissolved in a minimum amount of ethyl acetate and precipitated by 
the sddition of isohexane. The resultant solid was isolated, washed with one equivalent of 

20 dilute aqueous hydrochloric acid and dried under vacuum. There was thus obtained 

N-(3-amino-4-chlorophenyl)-3,5-difluoroben2amide (26.83 g); NMR Spectrum : (DMSOdj) 
5.37 (br s, 2H), 6.88 (d, IH). 7.13 (d. IH). 7.32 (d. IH), 7.46 (m, IH). 7.63 (d, 2H), 10.16 (s. 
IH): Mass Spectrum : M+H* 7.83 . 

A mixture of a portion (10 g) of the material so obtamed and morpholine (36 ml) was 
25 stirred and heated to 1 OOT for 1 5 days. The mixture was poured into a mixture of ice and 
water and the resultant solid was isolated and washed with water. The solid was dissolved in 
ethyl acetate and the solution was dried over magnesium sulphate. The filtered solution was 
reduced in volume by evaporation under vacuum until precipitation was observed. A small 
quantity of diethyl ether was added followed by isohexane. The resultant solid was isolated 
30 and dried under vacuum to giveN-(3-amino-4-chlorophenyl)-3-fluoro- 

5-moipholinobenzamide (11.23 g); NMR Spectrum : (DMSOdJ 3.21 (m, 4H), 3.73 (m, 4H), 
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5.33 (br s, 2H). 6.86 (d. IH), 6.95 (d, IH), 7.09 (t. 2H). 7.24 (s, IH), 7.3 (s, IH), 9.99 (s, IH); 
Mass Spectrum : M+H' 350. 

F.yamDle28 6.chloro-Ji-[2-cl»loro-5-(2-inorpholinopyrid- 
5 4-ylcarbonylainino)phenyllpyridine-3-carboxamide 

Using an analogous procedure to that described in Example 2 except that the reaction 
mixture was heated to 80«C for 16 hours, 6-chloropyridine-3-carbonyl chloride was reacted 
with N-(3-amino-4-chlorophenyl)-2-moipholinopyridine-4-carboxamide. The reaction 
mixture was evaporated and the residue was triturated under water. The resultant solid was 

10 isolated, washed with a saturated aqueous sodium bicarbonate solution and dried in a vacuum 
oven. The material so obtained was purified by column chromatography on an ion exchange 
column (isolute CBA column from International Sorbent Technology Limited, Hengoed, 
Mid-Glamorgan, UK) using methanol as eluent There was thus obtained the title compound 
(0.493 g) in 58% yield; NMR Spectrum : (DMSOd^) 3.51 (m, 4H), 3.71 (m, 4H), 7.09 (d, IH), 

15 7.23 (s, IH), 7.55 (d. IH). 7.71 (d. 2H). 8.06 (s, IH), 8.27 (d, IH). 8.35 (d. IH), 8.96 (s, IH), 
10.39 (s, IH), 1 0.49 (s, IH); Mass Spectrum: M+H* 472. 

The N-(3-amino-4-chlorophenyl)-2-morpholinopyridine-4-carboxamide used as a 

starting material was obtained as follows :- 

A solution of 2-chloropyridine-4-carbonyl chloride [obtained by the reaction of oxalyl 

20 chloride (2.1 ml) and 2-chloropyridine-4-carboxylic acid (3.15 g) in a mixture of methylene 
chloride (50 ml) and DMF (a few drops)] in methylene chloride (10 ml) was added slowly to a 
stirred mixture of 2,4-diaminochlorobenzene (2.85 g) and triethylamine (7 ml) and the 
reaction mixture was stirred at ambient temperature for 16 hours. The reaction mixture was 
washed with a saturated aqueous sodium bicarbonate solution, dried over magnesium sulphate 

25 and evaporated. The residue was triturated under methanol and there was thus obtained 
N-[2-chloro-5-(2-chloropyrid-4-ylcarbonylamino)phenyl]-2-chloropyridine-4-carboxamide 

(1 .46 g); NMR Spectrum : (DMSOd,) 7.56 (d, IH), 7.72 (d, IH), 7.87 (m, 2H), 7.98 (s, 2H), 
8.10 (s, IH), 8.63 (t, 2H); Mass Spectrum: M+H* 421. 

The filtrate from the trituration was evaporated and the residue was purified by 
30 column chromatography on an ion exchange column (isolute SCX column from 

International Sorbent Technology Limited, Hengoed, Mid-Glamorgan, UK) using a 99:1 
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mixture of methanol and a saturated aqueous ammonium hydroxide solution as eluent. 
There was thus obtained N-(3-amino-4.Tchlorophenyl)-2-chloropyridine-4-carboxamide 
(1.65 g); NMR Spectrum: (DMSOd«) 5.41 (br s, 2H), 6.87 (d, IH), 7.15 (d. IH). 7.33 (s, 
IH), 7.82 (d, IH), 7.94 (s, IH), 8.58 (d, IH), 10.37 (s, IH); Mass Spectnim r M+H* 282. 
5 A mixture of N-(3-amino-4-chlorophenyl)-2-chloropyridine-4-carboxamide 

(1.53 g) and moipholine (10 ml) was stirred and heated to 120''C for 16 hours. The 
reaction mixture was poured into a mixture of ice and water and the resultant solid was 
isolated, washed with water and dried in a vacuum oven. There was thus obtained the 
required starting material as a solid (1.62 g); NMRSpectnim : (DMSOd,) 3.51 (m, 4H), 
10 3.72 (m, 4H), 5.36 (br s, 2H), 6.86 (d, IH), 7.08 (d, IH), 7.15 (d, IH), 7.20 (s, IH), 7.33 (s, 
IH), 8.25 (d, IH), 10.13 (s, IH) ; Mass Spectrum : M+H* 333. 



Example 29 N-I2-chloro-5-(2-morpholinopyrid-4-ylcarbonyiamino)phenyl]- 
6r[N^(3-dimethylaminopropyI)-N-methyIamino]pyridine-3-carboxamide 

15 Using an analogous procedure to that described in Example 21, 6-chloro-N-[2-chloro- 

5- (2-morpholinopyrid-4-ylcarbonylamino)phenyl]pyridine-3-carboxamide was reacted with 
N-(3-dimethylaminopropyl)-N-methylamine to give the title compound in 73% yield; NMR 
Spectrum : (DMSOd,) 1.67 (m, 2H), 2.12 (s, 6H). 2.21 (t, 2H), 3.07 (s, 3H), 3.51 (m, 4H), 3.58 
(m, 2H), 3.71 (m, 4H), 6.69 (d, IH), 7.1 (d, IH), 7.23 (s, IH), 7.5 (d, IH), 7.68 (d, IH), 8.04 

20 (m, 2H), 8.28 (d, IH), 8.72 (s, IH), 9.7 (s, IH), 10.44 (s, IH); Mass Spectrum : M+H* 552 and 
554. 

Example 30 N-(2-chIoro-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]- 

6- (4-dimethylaminobutylamino)pyridine-3-carboxamide 

25 Using an analogous procedure to that described in Example 2 1 , 6-chloro-N-[2-chloro- 

5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]pyridine-3-carboxamide was reacted with 
4-dimethylaminobutylamine to give the title compound in 61% yield; NMR Spectrum - 
(DMSOd,) 1.49 (m, 4H), 2.09 (s, 6H), 2.19 (t, 2H), 3.51 (m. 4H). 3.71 (m, 4H). 6.49 (d, IH). 
7.1 (d, IH). 7.23 (m. 2H), 7.5 (d, IH). 7.68 (d. IH), 7.89 (d, IH), 8.06 (s, IH). 8.27 (d, IH). 

30 8.64 (s, IH), 9.64 (s. IH), 10.44 (s. IH); Mass Spectrum ; M+H* 552 and 554. 
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ExamnleSl 2-chloro^N-[2-chIoro-5-(2-morpholinopyrid- 

4- ylcarbonyiainino)phenyijpyridine-4-carboxamiue 

Using an analogous procedure to that described in Example 2, except that the reaction 
mixture was heated to 80°C for 5 hours, 2-chloropyridine-4-carbonyl chloride was reacted 
5 with li-(3-ainino-4-chlorophenyl)-2-morpholinopyridine-4-carboxamide to give the title 
compound in 95% yield; NMR Snectrum : (DMSOdj) 3.53 (m; 4H), 3.75 (m, 4H), 7.1 1 (d, 
IH), 7.27 (s, IH), 7.56 (d, IH). 7.73 (d, IH), 7.88 (d, IH), 7.98 (s, IH). 8.06 (s. IH), 8.26 (d, 
IH), 8.64 (dJH), 10.53 (m, 2H); Ma§L§ES£aum: M+HM72. 

10 Example 32 N-(2-chloro-5-(2-morphoIinopyrid-4-ylcarbonylainino)phenyll- 
2-[N-(3-dimethylaminopropyl)-N-methylaminolpyridine-4-carb6xaniide 

Using an analogous procedure to that described in Example 21 , 2-chloro-N-[2-chloro- 

5- (2-morpholinopyrid-4-ylcarbonylamino)phenyl]pyridine-4-carboxamide was reacted with 
N-(3-dimethylaminopropyl)-N-methylamine to give the title compound in 46% yield; NMR 

15 Spectrum : (DMSOdj) 1.67 (m. 2H). 2.1 1 (s, 6H), 2.21 (m, 2H), 3.04 (s, 3H), 3.51 (m, 6H), 
3.71 (m, 4H), 6.97 (d, IH), 7.09 (m, 2H), 7.23 (s, IH). 7.54 (d, IH), 7.71 (d, IH), 8.04 (s, IH), 
8.20 (d, IH), 8.27 (d, IH), 10.13 (s, IH), 10.47 (s, IH); Mass Spectrum: M+H* 552. 

Example 33 2-[N-(2-dimethylaminoethyl)-N-methylaminoi-N-(2-methyl- 
20 5-(2-morphoiinopyrid-4-ylcarbonylamino)phenyllpyridine-4-carboxamide 

Using an analogous procedure to that described in Example 21 , 2-chloro-N-[2-methyl- 
5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]pyridine-4-carboxamide was reacted with 
N-(2-dimethylaminoethyl)-N-methylamine to give the title compound in 44% yield; NMR 
Spectrum : (DMSOd^) 2.17 (s, 6H), 2.19 (s. 3H). 2.4 (t, 2H), 3.05 (s, 3H), 3.5-3.54 (m, 4H) 
25 3.65-3.72 (m, 6H), 6.75 (s, IH), 6.94 (d, IH), 7.02 (s, IH), 7.1 (d, IH), 7.24 (d. 2H), 7.58 (d, 
IH), 7.78 (s, IH), 8.19 (d, IH), 8.26 (d, IH), 9.96 (s, IH), 10.28 (s, IH); Mass Spectrum: 
M+H*518. 

Example 34 2-[N-(3-dimethylaminopropyl)-N-methylaminol-N-I2-methyl- 
30 5-(2-morpholinopyrid-4-ylcarbonylamino)phenyllpyridine-4-carboxamide 
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Using an analogous procedure to that described in Example 21, 2-chloro-N-[2-methyl- 
5-(2-inoipholinopyrid-4-ylcarbonylamino)phenyl]pyridine-4-carboxamid6 was reacted with 
N-(3-dimethyIaminopropyl)-N-niethylamine to give the title compound in 56% yield; Mass 
Spectrum : M+VT 532. 

5 

Example 35 N-[2-chloro-5-(2-inorphoiinopyrid-4-ylcarbonyIamino)pbenyl]- 
2-morphoIinopyridine-4-carboxainide 

Using an analogous procedure to that desaibed in Example 21, N-[2-chIoro- 

5-(2-chloropyrid-4-ylcarbonylamino)phenyl]-2-chloropyridine-4-carboxamide was reacted 
10 with morpholine to give the title compound in 84% yield; NMR Spectrum - (DMSOdJ 3.52 
(m, 8H), 3.73 (m, 8H), 7.12 (m. 2H), 7.26 (d, 2H), 7.55 (d, IH), 7.73 (d. IH), 8.04 (s, IH), 8.3 
(m, 2H), 10.21 (s, IH), 10.48 (s, IH); Mass Spectrum : M+H* 523. 

Example 36 N- [2-chIoro-5-(2-piperidinopyrid-4-ylcarbonylamino)pbeDyl]- 
IS 2-piperidinopyridine-4-carboxamide 

Using an analogous procedure to that described in Example 21, N-[2-chloro- 

5-(2-chloropyrid-4-ylcarbonylamino)phenyl]-2-chloropyridine-4-carboxanude was reacted 
with piperidine to give the title compound in 96% yield; NMR Spectrum : (DMSOdj) 1 .6 (m, 
12H),^3.58 (m, 8H), 7.01 (m, 2H), 7.24 (d, 2H), 7.54 (d, IH), 7.73 (d, IH), 8.02 (s, IH). 8.13 
20 (m, 2H), 1 0.09 (br s, 1 H), 1 0.44 (br s, I H); Mass Spectrum : M+H* 519. 

Example 37 N-[2-chloro-5-(2-morpholinopyrid-4-yIcarbonylamino)phenylJ- 
2-(4-methylplperazin-l-yl)pyridine-4-carboxaniide 

Using an analogous procedure to that described in Example 21, 2-chloro-N-[2-chloro- 
25 5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]pyridine-4-carboxamide was reacted with 
N-methylpiperazine to give the title compound in 69% yield; NMR Spectrum : (DMSOdj) 
2.21 (s, 3H), 2.4 (m, 4H), 3.53 (m, 8H), 3.71 (m, 4H), 7.09 (m, 2H), 7.25 (d, 2H), 7.53 (d, 
IH), 7.71 (d, IH), 8.02 (s, IH), 8.26 (t, IH), 10.19 (s, IH), 10.48 (s, IH); Mass Spectrum : 
M+H" 536. 

30 
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RxamDle38 N-I2-chlbro-5-(2-morphoUnopyrid-4-ylcarbonyIamino)phenyIl- 
2-(4-(2-hydroxyethyl)piperazin-lryI]pyridinfe-4-carboxamide 

Using an analogous procedure to that described in Example 21, 2-chloro-N-[2-chloro- 

5- (2-morpholinopyrid.4-ylcarbonylainino)phenyl]pyridine-4-carboxamide was reacted with 
5 N-(2-hydroxyethyl)piperazine to give the title compound in 62% yield; NMR Spectrum : 

(DMSOd^ 2.45 (m. 8H), 3.53 (m. 8H). 3.71 (m. 4H). 4.4 (t, IH), 7.07 (t. 2H), 7.25 (d. 2H). 
7.54 (d, IH), 7.71 (d, IH), 8.02 (s, IH). 8.26 (t. 2H). 10.19 (s. IH), 10.47 (s, IH); Nto§ 
Spectrum : M+H^ 566. 

10 Rxamole 39 ii-l5-(3-dimethylaminobenzamido)-2-methylphenyI]quinolinc- 

6- carboxamide 

Diisopropylethylamine (0.174 ml) was added to a stirred mixture of 
3.morpholinobenzoic acid (0.104 g), N-(5-amino-2-methylphenyl)qumoline-6-carboxamide 
(0.14 g), 2-(7-azabenzotriazol-l-yl)-l,l,3,3-tetramethyluronium hexafluorophosphate(V) 

15 (0.23 g) and DMF (1 ml) and the resultant mixture was stirred at ambient temperature for 
1 6 hours. The reaction mixture was poured into water and the resultant solid was isolated, 
washed with a saturated aqueous sodium bicarbonate solution and dried in a vacuum oven. 
There was thus obtained the title compound (0.216 g); NMR Spectrum: (DMSOd^) 2.25 (s, 
3H), 3.18 (m, 4H). 3.75 (m, 4H), 7.14 (d, IH), 7.25 (d, IH), 7.36 (m, 2H), 7.44 (s, IH), 7.62 

20 (m. 2H). 7.86 (s. IH). 8.13 (d, IH), 8.28 (d, IH), 8.52 (d. IH), 8.65 (s, IH), 9.0 (s, IH), 10.14 
(m, 2H); Mass Spectrum : M+H* 467. 

Example 40 Pharmaceutical compositions 

The following illustrate representative pharmaceutical dosage forms of the invention 
25 as defined herein (the active ingredient being termed "Compound X"), for therapeutic or 
prophylactic use in humans: 



30 
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(a) Tablet I mg/tablet 

Compound X... ■ 1 qO 

Lactose Ph.Eur ; j 82.75 

Croscarmellose sodium 12.0 

5 Maize starch paste (5% w/v paste) 2.25 

Magnesium stearate 3.O 



(b) Tablet II mg/tablet 
Compound X....! 50 

10 Lactose Ph.Eur 223.75 

Croscarmellose sodium 6.0 

Maize starch 15 0 

Polyvinylpyrrolidone (5% w/v paste) 2.25 

Magnesium stearate : 3.O 

15 

(c) Tablet III mg/tablet 

Compound X 10 

Lactose Ph.Eur 93 25 

Croscarmellose sodium 4.O 

20 Maize starch paste (5% w/v paste) \ 0.75 

Magnesium stearate 1.0 

(d) Capsule mg/capsule 
Compound X 10 

25 Lactose Ph.Eur 488,5 

Magnesium 15 
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(e) Injection I (50mg/ml) 

C AO/- ,,f/t» 

Compound X 

IM Sodium hydroxide solution 15.0% v/v 

O.IM Hydrochloric acid (to adjust pH to 7.6) 

5 Polyethylene glycol 400 • 4.5% w/v 

Water for injection to 1 00% 

(f) Injection II (lOmg/ml) 
Compound X 

10 Sodium phosphate BP 3 .6% w/v 

0. 1 M Sodium hydroxide solution 1 5.0% v/v 

Water for injection to 100% 

(g) Injection III (Img/ml, buffered to pH6) 
15 Compound X. O-l"/" 

Sodium phosphate BP 2.26% w/v 

Citric acid..... 

Polyethylene glycol 400 3.5% w/v 

Water for injection to 100% 

20 

(h) Aerosol 1 "^8^"^ 

Compound X ^^-^ 

Sorbitan trioleate ^3.5 

Trichlorofluoromethane 910.0 

25 Dichlorodifluoromethane 490.0 
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(i) Aerosol II mg/ml 

Compound X 0.2 

Sorbitan trioleate 0.27 

Trichlorofluoromethane 70.0 

5 Dichlorodifluoromethane 280.0 

Dichlorotetrafluoroethane ] 094.0 

0) Aerosol III mg/ml 

Compound X..,. 2.5 

10 Sorbitan trioleate 3 3g 

Trichlorofluoromethane.... 67.5 

Dichlorodifluoromethane 1086.0 

Dichlorotetrafluoroethane 191,6 

15 (k) Aerosol IV mg/i^i 

Compound X 2.5 

Soya lecithin 2,7 

Trichlorofluoromethane , 67.5 

Dichlorodifluoromethane 1 086.0 

20 Dichlorotetrafluoroethane 191,6 

(1) Ointment ml 

Compound X 40 mg 

Ethanol 300 jil 

25 Water 3O0 ^1 

1 -Dodecyla2acycloheptan-2-one 50 jil 

Propylene glycol to 1 ml 
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Note 

The above formulations may be obtained by conventional procedures well known in 
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. The aerosol formulations (h)-(k) 
5 may be used in conjunction with standard, metered dose aerosol dispensers, and the 
suspending agents sorbitan trioleate and soya lecithm may be replaced by an alternative 
suspending agent such as sorbitan monooleate, sorbitan sesquioleate, polysorbate 80, 
polyglycerol oleate or oleic acid. 
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CLAIMS 

1. An amide derivative of the Fonnula I 

p T 

(CH2),-Q' I 

5 wherein RMs(l-6C)alkyl or halogeno; 
Q' is heteroaryl v/bich is optionally substituted with 1, 2, 3 or 4 substituents selected from 
hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitre, amino, carboxy, carbamoyl, 
formyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, (l-3C)aIkylenedioxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (]-6C)alkylsulphonyl, (l-6C)alkylamino, 

10 di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyI, N-(l-6C)alkylcarbamoyl, 

ls[,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)aIkanoyloxy, (l-6C)alkanoylamino, 
H-(l-6C)alkylsuIphamoyl,liH-di-[(l-6C)alkyl]sulphamoyl,(l-6C)alkanesulphonylainino, 
N-(l-6C)alkyl-(l -6C)alkanesulphonylamino, halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, 
(l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)aIkylamino- 

15 (l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, carboxy-(l-6C)alkyl, (l-6C)alkoxycarbonyl- 
( 1 -6C)alkyl, carbamoyl-( 1 -6C)alkyl, N-( 1 -6C)alkylcarbamoy -6C)alkyl, 
N,N-di-[(l -6C)aIkyl]carbamoyI-(l-6C)alkyl, haIogeno-(2-6C)alkoxy, hydroxy-(2-6C)alkoxy, 
( 1 -6C)alkoxy-(2-6C)alkoxy , cyano-( 1 -6C)alkoxy, carboxy-( 1 -6C)alkoxy, 

(l-6C)alkoxycarbonyl-(l-6C)alkoxy,carbamoyl-(l-6C)alkoxy,N-(l-6C)alkylcarbamoyl- 
20 (l-6C)alkoxy,EN-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkoxy. amino.(2-6C)alkoxy, 
(l-6C)aIkylamino-(2-6C)alkoxy, di-[(l-6C)alkyl]amino-(2-6C)alkoxy,halogeno- 
(2-6C)alkylamino, hydroxy-(2-6C)alkylamino, ( 1 -6C)alkoxy-(2-6C)alkylamino, 
cyano-( 1 -6C)alkylamino, carboxy-( 1 -6C)alkyiamino, ( 1 -6C)alkoxycarbonyl- 
( 1 -6C)alky lamino, carbamoyl-( 1 -6C)alky lamino, N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alkylamino, 
25 N,N-di-[( 1 -6C)alkyl]carbamoyl-( 1 -6C)alkylamino, amino-(2-6C)alkylamino, 
( 1 -6C)alkylamino-(2-6C)alkylamino, di-[( 1 -6C)alkyl]amino-(2-6C)alkylaraino, 
N-( 1 -6C)alkyl-halogeno-( 1 -6C)alkylamino, N-( 1 -6C)alkyl-hydroxy-(2-6C)aIkylamino, 
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N-(l-6C)allcylKl-6C)alkoxy-(2-6C)alkylamino,.NKl-^ 

N-(l-6C)aIkyl-carboxy-(l-6C)alkylamino, N-(l-6G)alkyl-(l-6C)alkoxycarbonyl- 

(1 -6C)alkylamino, N-( 1 -6C)alkyl-carbamoyl-(l -6C)alkylamino, N-(l -6C)alkyl- 

N-( 1 -6C)alkylcarbamoyl-( 1 -6C)alky lamino, N-( 1 -6C)alky l-N,N-di-[( 1 -6C)alkyl]carbamoyl- 

5 (l-6C)alkylamino, N-(l-6C)alkyl-amino-(2-6C)alkylamino, N-(l-6C)alkyl-(l-6C)alkylamino- 
(2-6C)alkylamino,N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alk^^ halogeno- 
(2-6C)alkanoy lamino, hydroxy-(2-6C)alkanoylamino, ( 1 -6C)alkoxy-(2-6C)alkanoy lamino, 
cyano-(2-6C)alkanoylamino, carboxy"(2-6C)alkanoy lamino, (1 -6C)alkoxycarbonyl- 
(2-6C)alkanoy lamino, carbamoyl-(2-6C)alkanoylamino, N-(l -6C)alkyIcarbamoyl- 

1 0 (2-6C)alkanoylamino, N,N-di-[(l -6C)alkyl]carbamoyl-(2-6C)alkanoylamino, 

amino-(2-6C)alkanoylamino, (l-6C)alkyIamino-(2-6C)alkanoylamino, di-[(l-6C)alkyl]amino- 
(2-6C)alkanoylamino, aryl, aryl-(l-6C)alkyl, aryl-(l-6C)aIkoxy, aryloxy, arylamino, 
N-(l-6C)alkyl-aiylamino, aryKl-6C)alkylamino,N-(l-6C)alkyl-aryl-(l-6C)alkylamino, 
aroylamino, aiylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, heteroaryl, 

15 heteroaryl-(l-6C)alkyl, heteroaryloxy, heteroaryl-(l-6C)alkoxy, heteroarylamino, 

N-(l -6C)alkyI-heteroarylamino, heteroaryl-(l -6C)alky lamino, N-(l -6C)alkyl-heteroa^yl- 
(l-6C)aIkylamino, heteroarylcarbonylamino, heteroarylsulphonylamino, 
N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heterocyclyl, heterocyclyl- 
(l-6C)alkyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, N-(l-6C)alkyl- 

20 heterocyclylamino, heterocyclyl-(l-6C)alky lamino, N-(l-6C)alkyl-heterocyclyl- 
(l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 
N-heterocyclylsulphamoyl and heterocyclyl-(2-6C)alkanoylamino, 
and wherein any of the substituents on defined hereinbefore which comprise a CHj group 
which is attached to 2 carbon atoms or a CH3 group which is attached to a carbon atom may 

25 optionally bear on each said CH2 or CH3 group a substituent selected from hydroxy, amino, 
(l-6C)alkoxy, (l-6C)alkylamino, di-[(l -6C)alkyl]amino and heterocyclyl; 
and wherein any aryl, heteroaryl or heterocyclyl group in a substituent on Q' may optionally 
bear 1 or 2 substituents selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, 
( 1 -6C)alkoxycarbony 1, N-( 1 -6C)alkylcarbamoyl, N,N-di-[( 1 -6C)alkyl]carbamoyl, 

30 (2-6C)alkanoyl, amino, (l-6C)alky lamino, di-[(l-6C)aIkyl]amino, halogeno-(l-6C)aIkyl, 
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hydroxy-(l-6C)alkyl. (l-6C)aIkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, 

(-l-6C,)aIkylamino<-1.6G)allg*l. di-[(l-6G)alkyl]aminoKl-6e)alkyl, aryl and aryl-(l-6C)alkyl; 

is hydroxy, halogeno, trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, 
(l-6C)alkoxycarbonyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl. (l-6C)alkoxy, 
5 (l-6C)alkylaminoordi-[(l-6C)alkyl]amino; 
p is 0, 1 or 2; 
q is 0, 1,2, 3 or 4; and 

is aryl, aryl-(l-6C)alkoxy, aryloxy, arylamino, N-(l-6C)alkyl-arylainino, aryl- 
(l-6C)alkylainino, N-(l-6C)alkyI-aryl-(l-6C)alkylamino, aroylamino, aiylsulphonylamino, 
10 N-arylsulphamoyl, aryl-(2-6C)alkanoylamino, cycloalkyl, heteroaryl, heteroaryloxy, 
heteroaryl-(l-6C)alkoxy, heteroarylamino, N-(l-6C)a]kyl-heteroarylamino, heteroaryl- 
(l-6C)alkylamino, N-(l -6C)alkyl-heteroaryl-(l-6C)alkylamino, heteroaiylcarbonylamino, 
heteroarylsulphonylamino,N-heteroarylsulphanioyl,heteroaryl-(2-6C)alkanoylamino, 
heterocyclyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, N-(l-6C)alkyl- 
15 heterocyclylamino, heterocyclyl-(l-6C)alkylamino, N-(l-6C)alkyl-heterocyclyl- 
(l-6C)alkylamino,heterocyclylcarbonylamino,heterocyclylsulphonylainino, 
N-heterocyclylsulphamoyl or heterocyclyl-(2-6C)alkanoylamino and is optionally 
substituted with 1, 2, 3 or 4 substituents selected from hydroxy, halogeno, trifluoromethyl, 
cyano, mercapto, nitro, amino, carboxy, carbamoyl, formyl, (l-6C)alkyl, (2-6C)alkenyl, 
20 (2-6C)alkynyl, (l-6C)alkoxy, (l-3C)aIkylenedioxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino. di-[(l-6C)alkyl]amino. (l-6C)alkoxycarbonyI, 
N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (1 -6C)alkanoylamino, N-(l -6C)alkylsulphamoyI, 
N,N-di-[(l-6C)alkyl]sulphamoyl,(l-6C)alkanesuIphonylamino,N-(l-6C)alkyi- 
25 ( 1 -6C)alkanesulphonyIamino, halogeno-( 1 -6C)alkyl, hydroxy-( 1 -6C)alkyl, ( 1 -6C)alkoxy- 
(l-6C)alkyl, cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l -6C)aIkyl]amino-( 1 -6C)alkyl, carboxy-( 1 -6C)alkyI, ( 1 -6C)alkoxycarbonyl-(l -6C)alkyl, 
carbamoyl-( 1 -6C)aikyl, N-( 1 -6C)alkylcarbamoyl-(l -6C)alkyl, 

N,N-di.[(1.6C)alkyl]carbamoyl-(l-6C)alkyl,halogeno-(2-6C)alkoxy,hydroxy-(2-6C)alkoxy, 
30 (l-6C)alkoxy-(2.6C)alkoxy, cyano-(l-6C)alkoxy, carboxy-(l-6C)alkoxy, 

(1 -6C)alkoxycarbonyl-(l -6C)alkoxy, carbamoyl-(l -6C)alkoxy, N-(l -6C)alkylcarbamoyl- 
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( 1 -6C)alkoxy, N,N-di-[(l -6C)alkyl]carbamoyl-( 1 -6C)alkoxy, amino-(2-6C)alkoxy, 
„ (l-6C)alkylamino-(2-6C)alkoxy, di-[(l-6C)alkyl]amino-(2-6G)aIkoxy, haiogeno- 
(2-6C)alkylainino, hydroxy-(2-6C)alkylamino, (1 -6C)alkoxy-(2-6C)alkylamino, 
cyano-(l-6C)alkylamino, carboxy-(l-6C)alkyIanuno, (l-6C)alkoxycarbonyl- 
5 (l-6C)alkylamino, carbamoyl-(l-6C)alkylamino, N-(l-6C)alkylcarbamoyl-(l-6C)alkylamino, 
liN-di-[(l-6C)aIkyI]carbamoylKl-6C)alkylamino,amino-(2-6C)alkyIamino, 
(l-6C)alkylainino-(2-6C)alkylamino, di-[(l-6C)alkyl]aminoK2-6C)alkylammo, 
HKl-6C)alkyl-halogenoKl-6C)alkylamino,N-(I-6C)alkyl-hydroxy-(2-6C)alkylamino, 
N-(l -6C)alkyl-(l -6C)alkoxy-(2-6C)alkylamino, N-(l -6C)alkyl-cyano-(l -6C)alkylamino, 
10 jSI-( 1 -6C)alkyl-carboxy-(l -6C)alkylamino, N-(l -6C)alkyl-( 1 -6C)alkoxycarbonyl- 
(l-6C)alkylamino, H-(l-6C)alkyl-carbamoyl-(l -6C)alkylamino, N-(l -6C)alkyl- 
M<l-6C)alkylcarbamoyl<l-6C)alkylamino,M-(l-6C)alkyl-EN-di-[(l-6C)dkyl]carbamoyl- 
(l-6C)alkylamino,N-(l-6C)alkyl-araino-(2-6C)alkylamino,NKl-6C)alkyKl-6C)^^^ 
(2-6C)alkylainino, N-(l-6C)alkyl-di-[(l-6C)alkyl]amino-(2-6C)alkylamino, halogeno- 
15 (2-6C)alkanoylamino, hydroxy-(2-6C)alkanoylamino, (l-6C)alkoxy-(2-6C)alkanoylamino, 
cyano-(2-6C)alkanoylaniino, carboxy-(2-6C)alkanoylamino, (l-6C)alkoxycarbonyl- 
(2-6C)alkanoylamino, earbamoyl-(2-6C)alkanoylamino, N-( 1 -6C)alkylcarbamoyl- 
(2-6C)alkanoylamino, N,N-di-[(l -6C)alkyl]carbamoyl-(2-6C)alkanoylamino, amino- 
(2-6C)alkanoylamino, (1 -6C)alkylamino-(2-6C)alkanoylamino, di-[(l-6C)alkyl]amino- 
20 (2-6C)alkanoylamino, aryl, aryl-(l-6C)alkyl, aryl-(l-6C)alkoxy, aryloxy, arylamino, 
H-(l-6C)alkyI-arylamino, aryl-(l-6C)alkylamino, N-{1 -6C)alkyI-aryKl-6C)alkylamino, 
aroylamino, aiylsulphonylamino, N-arylsulphamoyl, aryl-(2-6C)alkaiioylammo, heteroaryl, 
heteroaryl-(l-6C)alkyl, heteroaryloxy, heteroaryI-(l-6C)alkoxy, heteroarylamino, 
N-(l-6C)alkyl-heteroarylamino,heteroarylKl-6C)alkylamino,N-(l-6C)alkyl-hetero^^^ 
25 (l-6C)alkylamino, heteroarylcarbonyl amino, heteroarylsulphonylamino, 

N-heteroarylsulphamoyl, heteroaryl-(2-6C)alkanoylamino, heterocyclyl,^ heterocyclyl- 
(l-6C)alkyl, heterocyclyloxy, heterocyclyl-(l-6C)alkoxy, heterocyclylamino, N-(l-6C)alkyl- 
heterocyclylamino, heterocyclyl-(l -6C)alkylamino, N-( 1 -6C)alkyl-heterocyclyl- 
(l-6C)alkylamino, heterocyclylcarbonylamino, heterocyclylsulphonylamino, 
30 N-heterocyclylsulphamoyl and heterocyclyl-(2-6C)alkanoylamino, 
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and wherein any of the substituents on defined hereinbefore which comprise a CH^ group 
which is attached to 2 carbon atoms or a GHj group which is attached to a carbon atom may 
optionally bear on each said CH^or CHj group a substituent selected from hydroxy, amino, 
(l-6C)alkoxy, (l-6C)alkyIamino, di-[(l-6C)alkyl]amino and heterocyclyl; 
5 and wherein any aryl, heteroaryl or heterocyclyl group in a substituent on may optionally 
bear 1 or 2 substituents selected from hydroxy, halogeno, (l-6C)alkyl, (l-6C)alkoxy, carboxy, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, IiN-di-[(1.6C)aIkyl]carbamoyl. 
(2-6C)alkanoyl, amino, (l-6C)aIkylamino,di-[(l-6C)aIkyl]amino, halogeno-(l-6C)alkyl, 
hydroxy-(1.6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl. cyano-(l-6C)alkyl, amino-(]-6C)alkyl, 
10 (l-6C)alkylamino-(l-6C)alkyl, di-[(l-6C)aIkyl]amino-(I-6C)alkyI, aryl and aryl-(1.6C)alkyl; 
or a pharmaceutically-acceptable salt or in-vivo -cleavahle ester thereof; 
except that N-[5-(3-cyclohexylpropionamido)-2-methylphenyl]pyridine-3-carboxamide and 
N.[5-(3-cyclohexylpropionamido)-2-methylphenyl]pyridine-4-carbox.amide are excluded. 

15 2. An amide derivative of the Formula I according to claim 1 
wherein is methyl, ethyl, chloro or bromo; 

Q' is foryl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, benzofuranyl, indolyl, benzothienyl, 
benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, 
20 isoquinolyl, quinazolinyl, quinoxalinyl or naphthyridinyl which optionally bears 1 or 2 
substituents selected fi-om hydroxy, fluoro, chloro, trifluoromethyl, cyano, methyl, ethyl, 
methoxy and ethoxy; 
p is 0; 
q is 0; and 

25 is phenyl which bears 1 or 2 substituents selected from hydroxy, fluoro, chloro, 
trifluoromethyl, cyano, amino, methyl, ethyl, methoxy, ethoxy, methylenedioxy, 
methylamino, ethylamino, dimethylamino, diethylamino, acetyl, propionyl, chloromethyl, 
methoxymethyl, 

2-methoxyethyl, methylaminomethyl, ethylaminomethyl, dimethylaminomethyl, 
30 diethylaminomethyl, 2-chloroethoxy, 3-chloropropoxy, 2-hydroxyethoxy, 3-hydroxypropoxy, 
2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, cyanomethoxy, 
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carboxymethoxy, methoxycarbonylmethoxy, ethoxycarbonylmethoxy, 
tert-butoxycarbonylmethoxy, 2-aminoethoxy, 3-aminopropoxy, 2-methylaminoethoxy, 
2-ethyiaininoethoxy, 3-methyIaminopropoxy, 3-ethylaminopropoxy, 2-dimethylaminoethoxy, 
2-diethylaminoethoxy, 3-dimethylaininopropoxy, 3-diethylaimnopropoxy, 
5 2-chloroethylamino, 2-hydroxyethylamino, 2-methoxyethylamino, 2-ethoxyethylamino, 
2-aminoethylamino, 2-methylaminoethylamino, 2-ethylaminoethylamino, 
2-dimethylaminoethylamino, 2-diethylaminoe%lammo, N-(2-chloroe%l)-N.me%lamin 
N-(2-hydroxyethyl)-N-methylamino, N-(2Tmethoxyethyl).N-rnethylamino, N-(2- 
ethoxyethyl)-N-methylamino,N-(2-aminoethyl)-N-methyl^^ 
10 methylamino, 

N-(2-dimethylaminoethyI)-N-methylamino, N-(3-aminopropyI)-N-methylamino, 
N-(3-methylaminopropyl)-N-methylamino, N-(3-ethylaminopropyl)-N-methylamino, 
N-(3-dime%laminopropyl)-N-methylamino,N-(3.^ 

phenyl, benzyl, benzyloxy, 2-pyridylmethoxy, 2-(imidazoM-yl)ethoxy, 3-(imida2oI- 
1 5 1 -yl)propoxy, pyrrolidin-l -yl, piperidino, moipholino, piperazin- 1 -yl, 4-methylpiperazin-l -yl, 
4-acetylpipera2in-l-yl, pyrrolidin-l-ylmethyl, piperidinomethyl, morpholinomethyl, 
piperazin- 

1-ylmethyl, 4-methylpiperazin-l-ylmethyl, 4-acetylpipera2in-l-ylmethyl, piperidin-4-yloxy, 

1- methylpiperidin-4-yloxy, 2-(pyrrolidin-l-yl)ethoxy, 3-(pyiTolidin-l-yl)propoxy, 

20 2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 

2- piperazin-l -yiethoxy, 3-piperazin- 1 -ylpropoxy, 2-(4-methylpiperazin- 1 -yl)ethoxy, 

3- (4-methylpiperazin-l-yl)propoxy, 2-(4-acetylpipera2in-l-yl)ethoxy and 
3-(4-acetylpiperazin-l-yl)propoxy, 

or is oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, benzofiiranyl, benzothienyl, 
25 benzothiazolyl, quinolyl, quinazolinyl, quinoxalinyl or 1,8-naphthyridinyl which optionally 
bears 1 or 2 substituents selected from hydroxy, fluoro, chloro, trifluoromethyl, cyano, 
methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutically-acceptable salt thereof. 

30 3. An amide derivative of the Formula I according to claim 1 
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wherein Q' is substituted by a basic substituent selected from the substituents for Q' defined 
in claim • 

4. An amide derivative of the Fomiula I according to claim 1 

5 wherein Q' is substituted by a basic substituent selected from the substituents for Q' defined 
in claim 1 and is a phenyl or heteroaryl group as defined in claim 1 which also beare a 
basic substituent selected fix)m the substituents for defined in claim 1. 

5. An amide derivative of the Formula I according to claim 1 
10 wherein is methyl, ethyl, chloro or bromo; 

Q' is 2-, 3- or 4-pyridyl which bears 1 basic substituent selected from amino, methylamino, 
ethylamino, dimethylamino, diethylamino, methylaminomethyl, ethylaminomethyl, 
dimethylaminomethyl, diethylaminomethyl, 2-aminoethoxy, 3-aminopropoxy, 

2- methylaminoethoxy, 2-ethylaminoethoxy, 3-methylanunopiopoxy, 3-ethylaminopropoxy, 
15 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 3-dimethylaminopropoxy, 

3- diethylaminopropoxy, 2-aminoethylamino, 3-aminopropylamino, 2-amino- 
2-methylpropylamino, 4-aminobutylamino, 3-methylaminopropylamino, 

2- dimethylaminoethylamino,2-diethylaminoethylamino, 3-dimethylaminopropylamino, 

4- dimethylaminobutylamino,N-(2-dimethylaminoethyl)-N-methylamino, 

20 N-(3-dimethylaminopropyl)-N-methylamino, 4-pyridyl, 2-pyridylmethyl, 2-pyridylmethoxy, 
pyrrolidin-l-yl, piperidino, morpholino, piperazin-l-yl, 4-methylpiperazin-l-yl, 
4-ethylpipera2in-l-yl, 4-acetylpiperazin-l-yl, homopiperazin-l-yl, 4-methylhomopiperazin- 

1- yl, pyrrolidin-l-ylmethyl, piperidinomethyl, morpholinomethyl, piperazin-l-ylmethyl, 
4-methylpipera2in-l-ylmethyl, 4-acetyIpiperazin-l -ylmethyl, 4-(2-hydroxyethyl)piperazin- 

25 1-yl, piperidin-4-yloxy, l-methylpiperidin-4-yloxy, 2-pyrrolidin-l-ylethoxy, 3-pyiTOlidin- 
1 -ylpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2-morpholinoethoxy, 

3- morpholinopropoxy, 2-piperazin-l-ylethoxy, 3-piperazin-l -ylpropoxy, 

2- (4-methylpiperazin- 1 -yl)ethoxy , 3-(4-methylpiperazin- 1 -yl)propoxy, 2-(4-acetylpiperazin- 
l-yI)ethoxy, 3-(4-acetylpipera2in-l-yl)propoxy, l-benzylpiperidin-4-ylamino, 2-pyrrolidin- 

30 1-yiethylamino, 3-pyrrolidin-l-ylpropylamino, 2-morpholinoethylamino, 

3- morpholinopropylammo, 2-piperidinoethylamino, 3-piperidinopropylamino, 2-pipera2in- 
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1 -ylethy lamino, 3 -piperazin- 1 -ylpropy lamino, 2-(4-methy Ipiperazin- 1 -yl)ethy lamino, 
3-(4-methylpipera2in-l-yl)propylaminOi2-(l-methylpyrrolidm 
3-(l -methylpyrrolidin-2-yl)propylainino, 3-amino-2-hydroxypropoxy, 
2-hydroxy-3-methylaminopropoxy, 3-diinethylamino-2-hydroxypropoxy, 
5 3-amino-2-hydroxypropylamino, 2-hydroxy-3-methylaminopropylamino, 3-dimethylamino- 
2-hydroxypropylamino, 3-[N-(3-dimethylaminopropyl)-N-methylamino]-2-hy 

2- hydroxy-3-pyrrolidin- 1 -ylpropoxy , 2-hydroxy-3-piperidinopropoxy, 2-hydroxy- 

3- morpholinopropoxy, 2-hydroxy-3-pyrrolidin- 1 -ylpropy lamino, 2-hydroxy- 
3-piperidinopropylainino, 2-hydroxy-3-morpholinopropylamino, 

10 3.[N-(3-dimethylaminopropyl)-N-methylamino]-2-hydroxypropy 

2- aininoethylaminomethyl, 3-aminopropylaminomethyl, 2-methylaminoethylaminomethyl, 

3- methylaminopropylaminomethyl, 2-dimethylaminoethylaminomethyl, 
3-dimethylaminopropylaniinomethyl, 2-pyrrolidin-l-ylethylaminomethyl, 3-pyrrolidin- 

1- ylpropylaminomethyl, 2-piperidinoethylaminomethyl, 3-piperidinopropylaminomethyl, 
15 2-morpholinoethylaminomethyl, 3-morpholinopropylaminomethyl, 2-piperazin- 

1 -ylethylaminomethyl, 3-piperazin-l -ylpropylaminomethyl, 2-(4-methylpiperazin- 
l.yl)ethylaminomethyl and 3-(4-methylpiperazin-l-yl)propylaminomethyl, and wherein 
may optionally bear 1 further substituent selected from hydroxy, fluoro, chioro, 
trifluoromethyl, cyano, methyl, ethyl, methoxy and ethoxy; 
20 pisO; 
q is 0; and 

is phenyl, 5-isoxazolyl or 3- or 4-pyridyl which optionally bears 1 or 2 substituents 
selected fix)m hydroxy, fluoro, chioro, trifluoromethyl, cyano, amino, methyl, ethyl, methoxy, 
ethoxy, methylamino. dimethylamino, aminomethyl, methylaminomethyl, 
25 dimethylaminomethyl, 2-aminoethoxy, 3-aminopropoxy, 2-methylaminoethoxy, 

3- methylaminopropoxy, 2-dimethylaminoethoxy, 3-dimethylaminopropoxy, 

2- aminoethylamino, 3-aminopropylamino, 4-aminobutylamino, 3-methylaminopropylamino, 
2-dimethylaminoethylamino, 3-dimethylaminopropylamino, 4-dimethylaminobutylamino, 
N<2-dimethylaminoethyl)-N-methylamino,NK3-dimethylaminopropyl>N-methyl^ 

30 4-pyridyl, 2-pyridylmethoxy, pyrrolidin-l-yl, morpholino, piperidino, piperazin- 1-yl, 

4- methylpiperazin-l-yl, 4-ethylpiperazin-l-yl, 4-acetylpiperazin-l-yl, homopiperazin-l-yl, 
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4-methylhomopiperazin-l.yI, pyirolidin-l-ylmethyl, piperidinomethyl, morpholinomethyl, 
piperazin-l-ylmethyl/4-methylpiperazin-l-yl^^ 2-pyiTolidin-l-ylethoxy, 3-pyrrolidin- 
l-ylpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2.morpholinoethoxy, 
3-morpholinopropoxy, 2-piperazin-l-ylethoxy, S-piperazin-l-ylpropoxy, 
5 2-(4-methylpiperazin-l-yl)ethoxy, 3-(4-methyIpiperazin-l-yl)propoxy, 2-pyirolidin- 
1-ylethylamino, 3-pyrrolidin-l-ylpropylamino, 2-morpholinoethylamino, 
3-niorpholinopropylamino, 2-piperidinoethylamino, 3-piperidinopropylamino, 2-pipera2in- 
1-ylethyIamino. 3-piperazin-l-ylpropylamino, 2-(4-methylpiperazin-l-yl)ethylainino and 
3-(4-methylpipera2in- 1 -y l)propylamino; 
10 or a pharmaceutically-acceptable salt thereof. 

6. An amide derivative of the Formula I according to claim 1 
wherein is methyl or chloro; 

Q* is 3-pyridyl or 4-pyridyl which bears a substituent selected from 2-aminoethylamino, 
15 3-aminopropylamino, 2-amino-2-methylpropylammo, 4-aminobutylamino, 

3-methylaminopropylamino, 2-dimethylaminoethylamino, 2-diethylaminoethylamino, 
3-dimethylaminopropylamino, 4-dimethylaminobutylamino, N-(2-dimethylaminoethyl)- 
N-methylamino, N-(3-dimethylaminopropyl)-N-methylamino, pyrrolidin-l-yl, moipholino, 
piperidino, piperazin- 1 -y 1, 4-methylpipera2in- 1 -yl, 4-ethylpipera2in- 1 -yl, 
20 4-(2-hydroxyethyI)piperazin-l-yl, 4-methylhomopiperazin-l-yl, l-benzylpiperidin-4-ylamino, 

2- pyrrolidin- 1 ylethylamino, 3-pyrrolidin- 1 ylpropy lamino, 2-morpholinoethylamino, 

3- morpholinopropylamino, 2-piperidinoethylamino, 3-piperidinopropylamino, 2-pipera2in- 
1 -ylethylamino, 3-pipera2in- 1 -yipropylamino, 2-(4-methylpiperazin- 1 -yl)ethylamino, 
3-(4-methylpiperazin-l-yl)propy lamino, 2-(l-methylpyrrolidin-2-yl)ethylamino, 

25 3-(l-methylpyrrolidin-2-yl)propy lamino or 3-amino-2-hydroxypropylamino; 
p is 0; 
q is 0; and 

is phenyl or 4-pyridyl which bears a substituent selected from pyrrolidin-l-yl, morpholino 
and piperidino; 
30 or a pharmaceutically-acceptable salt thereof 
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7. An amide derivative of the Formula I according to claim 1 
wherein RMs methyl or chloro; 

Q' is 3-pyridyl or 4-pyridyl which bears a substituent selected from 2-aminoethylamino, 
S-aminopropylamino, 2-amino-2-methylpropylamino, 4-aminobutylamino, 
5 3-methylaminopropylamino, 2-dimethylaminoethylamino, 2-diethylaminoethylamino, 

3- dimethylaminopropylamino, 4-dimethylaminobutylamino,M-(2-dimethylaminoethyl)- 
N-methylamino, N-(3-dimethylaminopropyI>N-methylamino, pyrrolidin-l-yl, morpholino, 
piperidino, piperazin-l-yl, 4-methylpiperazin-l-yl, 4-ethylpipera2in-l-yl, 

4- (2-hydroxyethyl)piperazin-l -yl, homopiperazin-1 -yl, 4-methylhomopiperazin-l-yl, 

10 l.benzylpiperidin-4-ylamino, 2-pyrrolidin-lylethylamino, 3-pyrrolidin-lylpropylamino, 

2- morpholinoethylamino, 3-morphoIinopropylamino, 2-piperidinoethylaniino, 

3- piperidinopropylamino,2-piperazin-l-ylethylamino. 3-piperazin-l-ylpropylaniino, 
2-(4-methylpiperazin-l-yl)ethylamino, 3-(4-methylpiperazin-l-yl)propylamino, 
2-(l-methylpyrrolidin-2-yl)ethylamino, 3-(l-methylpyrrolidin-2-yl)propylamino or 3-amino- 

15 2-hydroxypropylamino; 
p is 0; 
q is 0; and 

is phenyl or 4-pyridyl which bears a substituent selected from pyrrolidin-l-yl, morpholino 
and piperidino and which optionally bears a further substituent selected from fluoro and 

20 trifluoromethyl; 

or a pharmaceutically-acceptable salt thereof. 

8. An amide derivative of the Formula I according to claim 1 selected from :- 
6-[N-(2-dimethylaminoethyl)-N-methylamino]-N-[2-methyl-5-(2-morpholinopyrid- 

25 4-ylcarbonylamino)phenyl]pyridine-3-carboxamide, 

6-(2-amino-2-methylpropylamino)-N-[2-methyl-5-(2-morpholinopyrid- 

4.ylcarbonylamino)phenyl]pyridine-3-carboxamide, 

6-(2-diethylaminoethylamino)-N-[2-methyl-5-(2-morpholinopyrid- 

4-ylcarbonylamino)phenyl]pyridine-3-carboxamide, 
30 6-(3-dimethylaminopropylamino)-N-[2-methyl-5-(2-morpholinopyrid- 

4-ylcarbonylamino)phenyl]pyridine-3-carboxamide, 
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6-[2-(l-methylp>Trolidin-2-yl)ethylamino]-N-[2-methyl-5.(2.morphoIinopyrid- 
4.ylcarbonylamino)phenyl]pyridine-3-Garboxamide, 

6-(3-morpholinopropyIaniino)-N-[2-methyI-5-(2-morpholinopyrid- 
4-ylcarbonylamino)phenyl]pyridine-3-carboxamide, 
5 6-(4-dimethylaminobutylamino)-N-[2-niethyl-5-(2-moipholinopyrid- 
4-ylcarbonylamino)phenyl]pyridine-3-carboxamide, 

2-(4-me%lpipera2in-l-yl)-N-[2-methyl-5-(2-moipholinopyrid-4-ylcarbonylamino)phenyl]- 
pyridme-4-carboxainide, 

2.[4-(2-hydroxyethyl)pipera2in-l.yl]-M-[2-methyl-5-(2-moiphoIinopyrid- 
10 4-ylcarbonylamino)phenyl]pyridine-4-carboxamide, 

6<3-morpholinopropylamino)-N-[2-methyl-5-(3-fluoro-5-morpholinobenzamido)phenyl]- 
pyridine-3 -carboxamide, 

6-(4-methylpiperazin-l-yl).N-[2-methyl-5-(3-fluoro-5-morpholinobenzamido)phenyl]- 
pyridine-3-carboxamide, 

15 6-(4-ethylpiperazin-l-yl)-N-[2-me%l-5-(2-moipholinopyrid-4-yIcarbonylamm^ 
pyridine-3-carboxamide, 

N-[2<;hloro-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]-2<4-me%lpiperazin- 
l-yl)pyridine-4-carboxamide and 

N-[2-chloro-5-(2-morpholinopyrid-4-ylcarbonylamino)phenyl]- 
20 2-[4-(2-hydroxyethyl)piperazin-l -yl]pyridine-4-carboxamide; 
or a pharmaceutically-acceptable salt thereof. 

9. A process for the preparation of an amide derivative of the Formula I, or a 
pharmaceutically-acceptable salt or inrviyo-cleavable ester thereof, according to claim 1 
25 which comprises :- 

(a) reacting an aniline of the Formula II 




n 
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with an acid of the Formula III, or a reactive derivative thereof, 

HO^e (CH2), Q2 m 

under standard amide bond forming conditions, wherein variable groups are as defined in 
claim 1 and wherein any functional group is protected if necessary, and: 
5 (i) removing any protecting groups; and 

(ii) optionally forming a pharmaceutically-acceptable salt or in:vivo-cleavable 

ester; 

(b) reacting an acid of the Formula V, or an activated derivative thereof, 

0-H V 

1 0 with an aniline of the Formula VII 

T m 

O ^(CHa), — Q2 VII 
under standard amide bond forming conditions, wherein variable groups are as defined in 
claim 1 and wherein any functional group is protected, if necessary, and: 
(i) removing any protecting groups; 
1 5 (ii) optionally forming a pharmaceutically-acceptable salt or in::vivo-cleavable 

ester; 

(c) for the preparation of a compound of the Formula I wherein a substituent on Q' or Q' 
is (l-6C)alkoxy or substituted (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylamino, 
di-i(l-6C)alkyl]amino or substituted (l-6C)alkylamino, the alkylation, conveniently in the 

20 presence of a suitable base, of an amide derivative of the Formula I wherein a substituent on 
Q' or is hydroxy, mercapto or amino as appropriate; 

(d) for the preparation of a compound of the Formula I wherein a substituent on Q' or 

is (l-6C)alkanoylamino or substituted (2-6C)alkanoylamino, the acylation of a compound of 
the Formula I wherein a substituent on Q' or is amino; 
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(e) for the preparation of a compound of the Formula I wherein a substituent on Q' or 
is (l-6G)alkanesulphonylamino, the reaction of a compound of the Formula I wherein a 
substituent on Q' or is amino with a (l-6C)alkanesulphonic acid, or an activated derivative 
thereof; 

5 (f) for the preparation of a compound of the Formula I wherein a substituent on Q' or 
is carboxy, carboxy-(l-6C)alkyl, carboxy-(l-6C)alkoxy, carb6xy-(l-6C)alkylamino, 
N-(l-6C)alkyl-carboxy-(I-6C)alkylamino or carboxy-(2-6C)aIkanoylamino, the cleavage of a 
compound of the Formula I wherein a substituent on Q' or is Cl-6C)alkoxycarbonyl, 
( 1 -6C)alkoxycarbonyl-( 1 -6C)alkyl, ( 1 -6C)alkoxycarbonyl-( 1 -6C)alkoxy, 

10 (l-6C)alkoxycarbonyl.(1.6C)aIkylamino,N-(l-6C)aIkyl-(l-6C)aIkoxycarbonyl- 
(!-6C)alkylamino or (l-6C)alkoxycarbonyl-(2-6C)alkanoylamino as appropriate; or 
(g) for the preparation of a compound of the Formula I wherem a substituent on Q' or 
is amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, substituted (l-6C)alkylamino, substituted 
N-(l-6C)alkyl-(l-6C)alkylamino or a N-linked heterocyclyl group, the reaction, conveniently 

15 in the presence of a suitable base, of an amide derivative of the Formula I wherein a 
substituent on Q' or is a suitable leaving group with an appropriate amine or a 
N-containing heterocycle. 

10. A pharmaceutical composition which comprises an amide derivative of the Formula I, 
20 or a pharmaceutically-acceptable or in:viyo-cleavable ester thereof, according to claim 1 in 

association with a pharmaceutically-acceptable diluent or carrier. 

11. The use of an amide derivative of the Formula I, or a pharmaceutically-acceptable salt 
or iiiimo-cleavable ester thereof, according to claim 1 in the manufacture of a medicament 

25 for use in the treatment of medical conditions mediated by cytokines. 
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